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To my very Honourable, and Noble L onp,- 


ROBER T 
VISCOUNT of OXFUIRD, 


LORD MACKGILL « COUSLAND» & 
My Noble Lord, 


AG HH firſt application I-make, is 
Egg tor pardon,that I have adventu- 
9F(s red to prefix. your nameto the 
> 9 Frontiſpiceot this W ork, which 
"RIRAABS in it ſelf, cannot be — 
worthy of your 7 ruft and ProteFion ; there 
ing no proportion between the greatneſs of 
your Merit,and ſo mean an Oblation; ſave what 
flows from the Nobleneſs of the Subjeft, and 
the ſincerity of his- reſpeQs who preſents it- 
It 5s ceruly a part of Philoſophy, that was 
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ifle-Dedicatory. 
never much- Cultivated, but of hte, ex- 
cept in amore abſtra& and ſubril way, whick 
did render it leſs uſeful; but is now more 
improven by ſenſible Manifeſtations of the So- 
veraign Miſtriſs of Arts, Nature her (elf. 
There-are indeed (my Lord) many excellent 
$ctences, which do merit the fayour of your 
| Lord(hips ſtudies, and by which your Noble 
Accompliſhments might be more improven ; 
yet am bold toafirm, you cannot apply your 
Noble Mind to any part of Philoſophy, where 
you will find more Pleafure , with leſs Pains; 
moreevidence of Reaſon, with leſs Difficulty. 
T he famous Gregorio Leti, was ſo much an 
admirer of your Vertues, that he ſheltered nn- 
der your Patrociny, his Vita Dz Siito quinto Pon- 
tefece Romano. And if you were able to pro- 
tec an envyed Italzan in Italy,much more may 
I exped full ſecurity from your Name in 
Scotland, where your intereſt and relations are 
fo:confiderable. And if he,who only look'd up- 
on your Yertuous Mind, while 1t was but bloſ- 
foming, was ſo much per{waded to judge none 
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The Epifthe Dedicaory: 
more fit to Receive, Prote&, and Claim his 
Labours, much more I, who have ſeen the ac- 
compliſhment of your Vertues at home. I 
have likewiſe very much confidence. of your 
Noble and Candid Diſpoſition to'admit this 
into your Favour , and aſſurance of your At- | 
fetion and Skill, to Love it, and Underſtand® 
it; both which are conſpicuous , tne firſt in © 
your encouragement to all Learning, the other 
in your Capacity and Underſtanding to com- . 

rehend, whatever you encourage. 
Though (my Lord) I have been much 
emboldened to offer this Dedication to your 
[.ord{hip, upon the account of your own He- 
roick Vertues, yet I muſt not paſs over in fi- 
lence, a molt ſpecial Motive, which to me ſhall 
be the laſt, ſparing to expreſs all the great 
Cauſes oblieging me {o-to do, and that is, the 
| Memory of your V Vorthy and neareſt Re- 
lations, who are, my Lord your Father, Grand- 
father, and Great-Grand-father, nat only me- 
morable for their Vertue and Learning, and 
peculiar Endowments , whereby they were 
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I T be Epiſtle Dedicatory, 

- thought worthy to ſerve their King and Conn 
. trey,in Council,and Honoxrable Courts of Fuſtice 
for theſe many years, but for the Dignity, and 
| Antiquity of their famous Anceſtours, How old 
' your Lordſhips Name is, Buchanan teſtifies in 
| the cloſe of the Second Book of his Hiſtory, who 
* Writeth thus, Certe Gildus vetus eſt in Scotia No. 
* men, ut vetus Mackgildorum, frve Mackgillorum 
| gens indicat : e cxus poſters boneſte adbuc in Sco- 
F tia &- Anglia ſunt familie. That is, Surely 


| 


' Gild7s an ancient Name in Scotland, as witneſs 
' the old Family of Mackgilds , or Mackgills : 
_ of whoſe Poſterity there are yet in Scotland and 
' England many Families of good account. And 
' as aninſtance of this, the ſame Author tells 
"us of the Great T hane of Galloway , Mackgil- 
| Im Gallovidie longe Potentiſcimum, in the life of 
 Mackbeth, who by this Uſurper was pur to 
. death for his adherence to his Prince , from 
whom your Lordſhip, and your worthy Pro- 
| ones are Lineally deſcended, and of whom 
' Buchanan meant in the foregoing paſlage ſince 

our Predeceſſors flouriſhtin his time ; your 
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T be Epiſtle Dedicatory. 
Great-Grand- Father having then been His 
Majeflies Advocat, his Brother Lord Regiſter. 

Having now (my Noble Lord) laid be- 
fore you ſo many conſiderable Motives,which 
I humbly defire may prevail , | cannot bug 
make my next Application for Acceptance, and 
ſeriouſly intreat this/ork may be received into * 
the Tuition of your Favour, and get a full 
Protetlion from the Cen/orious, and being en- 
lightned with the ſplendor of your ACame,and 
receiving the impreſs:on of your eAuthority 
upon it, may ſafely paſs thorow the V Vorld, 
for which ſingular Favour, I ſhall fervent- 
ly wiſh to your Self and Noble Famihy, 
all Proſperity, and Happineſs, and ſhall think 
my {lf very happy under the Character of, 


© Ay Noble Lord, 


- (the dey of your Lo, © 10#r Lo. moſt bumble and 


Birth and Majo= much oblieged Servant, 
rity) 1672, | | 
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TO THE 


FEA DEM 
Courteous Reader, | 
pI hall not detain thee in the rune! with 4 long Preface, 
but grve a ſhert account of what is needful to be known, 
99 of the Cauſe, Occafion, and Matter of the following 
Pe Cov Treat ſe, After the publication of my laſt Piece, about 
tal the Weight and Preſſure of the Air, 1 found #t needs 
ful totreat of the Preſſure of the Water, becauſe of the near relation 
between the two : the operations, and effetts of both depending almoſt 
upon the ſame Principles and Cauſes, Andthat there are many things, 
which cannot thronghly be underſtood, of the Preſſure f the Air, 
without the knowledge of the Preſſure of the Water : therefore to 
make the firſt the more evident, 1 have ſpoken of the ſecond: the 
effets and operations of Hydroftatical Experiments , being more 
con{picuom and ſenſible, then the effetts and operations of the other, 
The Occaſion was ſome ſpare time I had now and then, for making 
ſome Trials : part whereof are publiſhed here z the reſt being rather 
ſome pony of Reaſos, attentively exerciſed on that Subjet y 
which notwithſtanding may be called Experiments, though never 
attually tried, ner haply can be, becauſe of ſome accidental impe- 
diments : yet ſuppoſing they were, I make it evident, that ſuch and 
je FR would follow, whence many neceſſary concluſions are 
inferred. | 
As for the ſubjed? matier, there are firſt, moe then thirty Theo« 
rems /z order to the Preſſure of Fluid Bodies, as Air, Water, and 
Mercury, which in effet are nothing elſe, but ſo many concluſions. 
rationally deduced from warious and diverſe effetts of Aeroſtarical, . 
Hydroftatical, ayd Hydrargyroſtatica! Experiments, which for rhe 
200 = T have tried my ſelf | 
There are next twenty Experiments briefly deſeribed, by their own 
Sn - © _ diftints 


To the Reader, 


—y Schematiſms - thejr Phenomena, according to the Laws of 
the Hydroſtaticks are ſalved, and ſeveral new concluſions inferred, 4 
Propoſal is. likewiſe made of 4 more convenient Engine for Diving. 
Here, ſeveral difficulties arepropoſed, and anfwered, and all the ob- 
view Phenomena of Diving explzcated, If the Lead which ſinks the 
Ark, be judged too weighty, and big, which may render it not fo 
' Bradtable, and likewiſe hinder the Ark from going [e near ts. the 
ground, 4s is Eire a;din ſome meaſure flop the pght, ( which 
zroubles are (I ſuppoſe) incident tothe Bell alſo). it may be reduced 
uo A far l: [s w erg t, aud quantity, and the- overplus betng made 
Eluare and thin pieces, may line the muuth of the Ark without, be- 
"wecen P 2 and LM, according to the Figure 25, or may be put ro, 
"87 taken away at pleaſure, The Bell. may. have likemife in ſtead of 
ths troubleſome Foot-board, 4 weighty Ring of Lead, or two, togo 
round about the orifice mithaut in form of a Gitth, or Belt, mhich may 
 Pip.off and on at pleaſure, and mill 45 conveniently ſink it,. av if it 
had'a weight appended: the Foot-board. then may, be of any form, 
quantity, ar weight youpleaſe, | 
There are thirdly ſome Miſcellany Obſervations, the d:fign of 
which & only Philolophical, Some-of them are Experiments made 
with the Air-pump , which: 1 have adventured to.inſert here , even 
though the Neble Mr. Boyl hath given anacconnt of many, But he» 
cauſe. the Engine mas offered to.me by the. Laird atSalton, 4 Gentle- 
man of a choiſe Spirit, I eauld not, but in obedience.ta his commands 


make uſe of it, and ſhew him the-Produdt, There are alſo tmoor three 
@bſerwations in the cloſe, as that of the. Primum, vivens im Ani» 
mals : of the Aliment,and growth of plants:apd ofthe mation of the 
Aliment in Trees, To all which & added 4 ſhort Hiſtory otCoal, mbrch 
F hope will be acceptable to ſome ; this ſo needful a ſulyeft; newer being 
treated of before by any. Init, mention.is made of things.common to 
Coal i» gexeral,as Dipps, Rifings, and Streeks. New, of Gaes, or 

Dykes, wh;ch prove. ſo troubleſome ſometimes to the working of Coal; 
Thirdly, of Damps, and Wild-fire, _ Next., 4 method-in tanght for 
trying of Grounds, where ntver any Cealmas diſcauered before; And 
laſtly, the mayner how Levels, or Conduits #nder-grownd, ought to 
be earriedon, for draining the. Coal, and freeing it of Water, 
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/ To the Reader, ; 
When this Book was firſt comminted to thePreſs, 1 ſent ay intima- 
tion thereaf to [ome of my -friends,for their encouragment. to it , « 
Praitice now common, and commendable , which hath not wanted a 
conſiderable [ucceſs, as witneſs the reſpet# of many worthy perſons, to 
whom I am oblidged, But there is a Generation, that rather, than 
they will enconrage any new Invention, ſet themſehves by all means to 
detradt from it , and the Authors of it : ſo grieved are they, that 
ought of this kind ſhould fall into the hands of any , but their own, 
And therefore, if the Author ſhall give but the title of New to his 1n- 
vention, though never ſo deſervedly, they fly preſently in his throat, 
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like ſo many Wild-Catts, — either to Ridicule his work altos. 


gether. a trade that uſually, the perſon of weakeſt abilities, and _ " 


empty heads, are better at, than learned men, like thoſe Schollars,whs 
being nimble inputting tricks,aud impoſtures upon their Condiſciples, 
were dolts, as totheir Leſſon , or elſe fall upon it with ſuch ſnarling, 
and carping, as diſcover, neither ingenuity , nor ingeniouſneſs, but 4 
ſore helneſs, called Envy, 

1n the Intimation, I affirmed, that the DofFrine concerning the 


Weight, and Preſſure of the Water was New, This one word,like - 


| 4 ſpark of Fire falling accidentally among Powder, hath been the occa- 
ſion of ſo much debate, Their ground i, becauſe they look upon the 
Hydroſtaticks, 4 Science long ago pertected, ſeing Archimedes 
2000 years ago hath demonſirat the Water to have a Preſlure, and 
ſome others ſince , as Stevinus, They affirm likewiſe , that all the 
T heorems, audExperiments,that are here,are either deductable from 
Archimedes, and Stevinus , or are the ſame with theirs, If theſe 
Gentlemen had [uſp ended their judgment, till this Book had been pub= 
liſhed , 1 ſuſp ef# they would not have ſpoken ſo confidently, For Ar- 
chimedes his propoſition-, they are but few , .aridproven ( 4s Mr Boyl 
ſaith )by no very eafie demonſtrations , which have more of Geq- 
metrical ſubtility, than uſefulnels in them, But theſe,which are here. 
propoſed, are not only uſeful, but evidently evicted by reaſon, and fen- 
ſible Experiments , even to the meaneſt capacities, And though 
ſome of mine,may (perhaps ) co-incide with jome of his, which to me 
is but accidental, yet our way »f procedour & toto Colo different. 
' His way is more Speculative:ths « morePraRical, His demonſtrations 


| | Fsthe Reader, | 
are Geometrical : theſe are Phyſical, Hi propoſitions are but for 
the uſe of a few : theſe are for the uſe of all, His are not Muftrated, 
and confirmed by Hydroſtatical Experiments - theſe are, 

Stevinus a late Writer keeps that ſame method, Tet I judge it 
eaſe to let fee, evenin the entry, how little cogent ſome of his demon- 
ftrations are, without derozaiing from ſuch a Learned Man, He 
hath indeed ſome Pragmatical Examples ( as he calls them) for il- 
luftrating ſome of his Geometrical Propoſitions , anent the Preſſure 

- of the Water; but I leave them to be conſfiatred by the judicious and 
'- wnderſtinding, Again, inthis Method , 1 am yet as much different 
| from ethers, who have written lately, as from theſe Thave been ſpeak- 
'" ing of. For, Inot only treat of the Preſſure of rhe Water, but takes 

#n with it , the Preſſure of the Air joyntly ; ſince to explicat ſuffici- 
ently ihe Phenomena of :44 Hydroſtaticks , without it , it is impoſ- 
feble, And yet fui der, I notonly counterpoiſe Air with Water, but 
Air with Metcury and Water with Mercury ,by which'means ſeveral 
myſteries, and ſecrets in this Art, are diſcovered, 

There are ſeveral Inventions found out of late in the Aydrofta- 
ticks, whoſe events andeffetts, cannot be clearly arduced from the 
grounds of Archimedes, and Stevinus, who had ot that clear diſco- 
very for oug-'t we know') of the Preſlure of the Air, that ſome now 
have, withour which, theſe effeiFs can never be ſufficiently explain- 
ed, And who doubts, but others afterwards, may make farder diſco- 
weries, and profit the world yet more, with their Inventions, then any 
have yet done. Is then the Hydroſtaticks,a Science long ago'pertect- 
ed?" To this Pedantick Conceit, 1 muſt again oppoſe the judgment 

1, Boyl, who ſuith moreover, that the uſetulneſs of this part of 
Philoſophy hath been ſcarce known any farder than by name, even 
co the generality of learned men, 

But let us (uppoſe,that the notion of the Preſſure of theWater,zs of 
anoiddate, even as old as the Flood (for Noah ſurely knew, that the 
Preſſure of the Water, would [uſtain the Ark) and (giving, but 

> zot granting) that Archimedes 2000 y2ars ago hath written all the 

Principles ot the Hydroſtaticks, doth this hinder any man now, from 
deducing new Concluſions from theſe old Principles? But there 
is here,ns ſuch thing. for neither in his,nor in my laſt Piece, are my - 
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|  TotheReader, | 
Adverſaries able to trace me, *Tis like the purpoſes wonld hawe been 
; much the better , if I had followed other mens foot ſteps : and it is 
like they might have been ſo much the morſe, T doubt not, but 1 have 
lighted upon other mens thoughts in ſome things : and others writ- 
ting on this ſame ſubje& , who perhaps are my Antipodes , may fall 
upon mine, My Antagoniſts affirm, they are able to deduce all-my 
Theorems,and the events of all my Experiments from the grounds of 
Archimedes and Stevinus, 7f they take not their word again, 7 
hope they will do it; for now I put them toit, And though they ſhould, 
( which 1 am not affraid they ſhall do in haſte) yet they my prove 
vext,that theſe Theorems ad Concluſions, ſo deduced, are not new, 
which all their Logick will n#t prove, But what if we do more, ((ay 
they) even overthrow many of all your Aecoſtatical andHydroſtatical 
Experiments,7n this,and in your laſt Peice? I give you liberty,and for . 
your hire, a Guiny for each Theorem, or Experiment, you are able 
toranſack, in either of the two Books, though they come near to an 
hundred, But, ye muſt cb1r7e your ſelves (my Maſters) to do it with 
Reaſon, laying aſide your Sophittry and Canina eloquentia, Axd 
this 1 offer, Reader, that I may reduce them, to a better humour, and 
encourage them to leave off Ayting, andonly uſe reaſon, Neither 
muſt they bs like the Waſp, that only lights upon the ſore place, But 
if they love to kindle ay more fire, they will find me proof againſt it, 
If it burn them , it ſhall ot heat me, Nevertheleſs , if they love to 
juik under deck, like Green-horns, having no courage in themſelves, 
or confidence in their cauſe, they muſt excuſe me , if at laſt ,.. I write 
their names upon a Ticket , and bring them above deck, This is all 


I have to ſay, at preſent ( Reader) and 1 bid thee farewell, 
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ERRAT A; 
Pag. 22. lin. 8. for weight read benfil, Pag. 185. lin. 24. for E H, read F H, 
?ag.235.lin.24. for yoowread 5000. Pag, 307.1in.26; read promoting. Pag. 313. 
Jin, 22,7ead refletion.[bid, lin, 25, 1e4d claborarine.Pag.317.lin.2,7rad & magna. 


Note, that in placing the Figures, the 12, that ſlvould haye the fourth place in 
thechicd Plate, hath the ficlt place in the fourth, | 
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Contents of the Ex»srItManTts. 


"> firſt, ſecond, and third 
Experiment;touching the 
riſing and falling down of Water 
in T#bs of different ſizes, 
Pag. 37. 41. 44, 
The fourth is a Hydroftatical 
E xperiment,lhewing the'Reaſon 
why the Mercarial Cylinder tifes, 
" andifalls, in the Torricelian Exe 
periment, as it 1s carried up, ot 
down thorow the Arr, pag,46.50 
The fifth, ſhewing the reaſon, 
why the Mercurial Cylinder tiſes 
and falls in the Baroſcope, as the 
Pipe is reclined and erected, p.51 
The ſixth, touching the 


| He 
oe of Liquors in er wil 
cloſs or open above, not only of Water, before it touch the bot- 


Water by Water, but of Wa- 
ter by Air. pag. 55,0, 

The ſeventh, touching the 
Cauſe of the ſuſpenſion, and keep- 
inz up of Water in Weather-glaſ- 
ſes, Pag. 59. 
Theeighth, touching the rea- 
ſon, why a Stone weighs leſs in 
Water than in Air, pag, 71, &c, 

Theninth, touchingcherea- 
ſon, why undera Water 34 foot 


deep.the hight of the Mercury in 


the Baroſcope, is 58 inches, 
ag. TT. &f. 
The tenth, touching the rea- 
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ſon, why a man gripping with 
his fingers the Torricellian Tub, 
ſeems to find the weight of the 
Liquor within, and yet finds it 
not, paz. 82, &c, 
The eleventh, touching the 
counterpoiſing of Mercury in 
Glaſs-pipes under-water, by the 
help of a Ballance above, addu- 
ced to prove that a heavy Body 
weighs as much in Water , as in 
Air, pag, 86, 
The difficulty anſwered , 
pae 87, ec, 
The twelfth, touching the 
reaſon, why a Cylinder of Braſs, 
may be ſuſpended by a Surtace of 


tom, that's 100 foot deep, 
| pag, 101, &c, 
The thirteenth is, touching 
two plain heavy Bodies (uſpen- 
ded under a Water 34 foot deep, 
paz, 109 
Dofor Mores Argument a- 
oainſt the Preſſure of the Air,an- 
{wered, pag, 117 
Theftourteenth, touching the 
counterpoiſing of Mercury with 
Water : of Mercury with Air and 
Water z whence ſome notable-. 
Phenomena appear, pag.120,0%, 
The fitteenth, rouching an Ex- 
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foot deep, pag, 127, 
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The Contents, 
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periment tried in 2 Water Pk A dry nets ys > my 
» Droing- Ark, P4ag, 153, Oc, 


F he ſixteenth, touching the The nineteenth, touching aS;- 
reaſon, why the different wide- ' phon made ro work under Water 
neſs. of Tubs, makes no alterati- with Mercury , by the Preſſure 
on in» the hight of the Z:iqzors thereof, as a S7phon operats with 
ſuſpended in them, pag, 133, Water, by the Preſſure of the 

The ſeventeenth, a notable Ar, . p.180, 
trial for proving the Preſſureof The laſt is for demonſtrating 
the Water. pag. 137, &c. the preciſe and juſt werg hr of any 

Mr, Boyls Experiment inſufti- P;Har of Arr, Water, or Mercury. 


cient, pag, 146, $6: ?.183, &c, 


Contents of the Mtsenttany OB snmnvatIONS, 


0bſervation 1. Anent the kil- ing out the true South and North. 
ling of Animals in Coal- fnks, by Points, | Pp. 212, 
the power of Damps and 7 4ir, Obſery, $8, Touching the rea- 
* pag. 197+ ſon, why a dead body of a man, ot 

. Obſerv, 2, Touching the po- beaſt, riſeth-from the ground of a 
fition of Fupiter, with the Stars Water, after it hath lien there 
of Gemini, Novemb, 24,1669, three or four dayes, p.216, 
P.201, © Obferv, 9, Is a fecond Expe- 


Obſerv, 3, For knowing the riment made in a Coal-ſonk , tor 


motion of the Sun, or Moon, in knowing the power of Damps 
ſeconds of time, ibid, and Il.- Air, p. 217, 

0bſerv, 4, Touching an Ex- 0bſervy, 10, An account of Ex- 
periment made on the top of periments tried with the Air- 


Cheviot, p. 207, pump. p. 218,. 


obſerv, 5, Tonching the oval- obſery, rr, An Experiment 
Fizure of the Sun, at his ſetting, wade, for knowing the reaſon, 
2. 209, why a round heavy Body, as a 


Obſerv, 6, Touching a conſi- Bullet of Iron, falls not off a plain 


derable Thunder , with, great Body, under motion., but lies 
Liehtnings, in Eaſt-Lothian, in dead, fp. 224, 
Fuly 1670, P. 2r0, Obſervy, 2; Shewing the reaſon 


0bſerv, 7, A method tor finds why a ſtone demirred from the . 


| 


| top of a Ships-Maſt und 
talls direQly upon the place ir 
hang over, . :þ., 226, 
Obſery, 13, Touching the 
hight of the Mercary inthe Baro- 
ſcope,obſerved by D. Beal. p.228, 
Obſerv, x4. Touching the va- 
riation of the Magnetick Needle 
here, p, 228, 
0bſery, 15, Touching the Zle- 
vation of the Pole here, p.228, 
Obſery, 16, A ſecond method 
for finding the Meridian. p.229, 
Obſerv,x7, Touching a con(1- 
derable ſhowre of Hail, with 
Thunder, and Rain, ibid, 
Obſerv. 18, Touching a curi- 
ous Experiment made lately in 
Germany , for (hewing the won- 


The Contents,” | = the 
er Sail, derful force of the Air, p, 230, - 


lacely, 
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obſerv, 19, Touching ſome 


propoſals of new Engines for 


Var « ; Pp. 233 3, 
Obſerv,20, Touching a (4d trial 
one Mr, Campbel ſuffered in his 
Family for many dayes from the 
Devil, P.238, 
Obſerv, 21, Touching a large 
Horn cut off a Womans head 
P. 248, 
0bſerv, 22, Touching the Prji- 
mum vivens in Animals, ibid. 
Obſerv 23, Touching the 41;. 
ment and growth of Plants p,252, 
And touching the motion of 
the aliment in Trees, P-254, 
0b[erv.24, Touching a Hiſto- 
ry of Coal. P.258, 


In Auctorem. & Opns Encomtasricon, 


Theris expanſi, vitrei Maris Antitalanton, 
Ft Elafin, Fluidarum rite videntes, 
Ingenio patefa&a tuo, Mignalia rerum, 

Laudarunt alacres Galli , Belgzque ſagaces. 
Aggrederia nunc Arte Nova, trutinare profundi 
Corpora, ſubmerſas quondam producere Gazas, 
Tollere demerfis ingentia pondera Cupis. - 

Gas fracidum in Cryptis ortum Foſſoribus atrox, 

_ Subnmiſſo iy Fundos. Awe renovante Flabello, 
Propulſare doces, Lithanthracumque Caverne 
Dnths foveantur Aquit, quo tendant, mnde oriantur, 
Ordine quo circum Saxorum ftrata recumbant, 
Bud bene capifti Nature cunia foventis 
Munera ſolertiperge llIuftrare Matheſi, 
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To the K eader. 7 xray 
Reader, + | 


$i thou mayeſt-know,by one word more, how wes: 
ful chis part of Philoſophy is, and how tar trom being: 
2 Science long ago perfetied, take but this tollowing propos. 
fl, lately, fince my Book came tg a eloſe,communicared 
to me by 4 Friend, which, by-his aHlowance, I have pub- 
lihed.ceſerving theAanſwer to him(clt,che'Author thereof; 


Brother, <4 ner 266101153013 36019 

I what you have publifh:4 in your Ars Nova & Magna; 

4nd this Book , I have been led tathis Invention, ts 
beget within the Bowels of che Sea. a Powtr,: or Force; which 
with great ſafetv,and caſe, ſhill bring up the greateſt weight, 
that can be ſunk therein :. ad data quarcunque pondera de- 
mer(a, in Mis v.(cecibus Pozentiam producere, quz mo- 
6 (ecuro, & tacili, E. tunfo cujuſves alcieudinis ad fun 
mun, pſa evchat 14-ew a L-tter one might, ſh:wing the 
way how this might be done, which I communicated to Jon, 
that it might have b:en Printed with your Book but after 
fecond thoughts, I judged it myre mect to. brep it up for 4 
time, andithat it ſhould be [et forth by.way of Propolal oxy 
6; the fi ft, by eo, Sil bois 275 3 Us 
, 0 miſfton, = 2 wo: Ron 
May 20, 1672, © , Mr, FobnSindler, 


"Tis ' 4p Invention, thouzh Hydroftitical, is truly 
Mechanical.thete'being here2'/ ondas anda Porenijs, whole 
ope:ations depends upon Mechanical Principles, Burin 

6 ſeveral 
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Powerg'as the'Bartb,” by the forre of \n mans bond; Bur 
how:'is it poffible- ro" contrive:Artificially;” an'Engine for 
that purpoſe; "which will 'do that by-A4v7, 5 whithy-the-de- 
monſtration makes evident by reaſon? It was thought a 
greatetiterprize, 'when Pope Sixtus the fifth, tranſported 
an obelis which tad beer long fince dedicated to-rhe me- 
mory. of Fulids Ceſar, fromrheleftTide of the Farirem;to 
2 more-eminent-place, '100/ foot 1 diſtant; "but ro [raiſe 
'Ship of 'x000 Tun'intirely ; fiay;r@ weight 2.00: times 
greater, 'is ſurely a tar greater enterprize; * This T0wen- 
- :#:0nis fo much:the moreadmitable,-chat/ nor'only by it, 


an Os beliſted;” but from ay deephie(s, 
Thou this -( adape3 caandt-be doe Mechan cally 
'becauſe of ſome Phyſical,: or Moralimpedimment; yerizceor- 
ding 'to-the:iZ avs of the Hydroftaticks it cant be 'demon- 
'Nrat, and made evideat by reafon, And if-this be; when 
farely, 'whed themyeryhe is derermiinat, 25 the butdens of 
all Ships are, andthe deepneſs known to be within fo ma- 
By fat this T7-vention cannot but be ſucceſsful, . 


o 


_ 


— Thonght Prength of Mechanical Inventions, may be 
aniltiplict Bey dthe bounds of our mag: ation, where- 
by the greateſt Weight , may be moved., by- the: leaſt 
Power z yet the lr of God, hath though it fir, :ſo to 


, that it cannot teach, how bay 
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likewiſe, Neither oughtthis to be a ground, why any man 
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| | Wy. 
of them,can move with;ths (ane gefetorſs ſpeed: For; 
it that were, the yery wyojks of Nature might beoverturn- 
ed, . Therefore, it.is obſervable, that when 2 great Freight 
is. moved by a {mall. Power, the morion. of the;9ne, is as 
much {lower than che. moron of zhe orher ,; as. rhe Weig ht: 
of the one, exceeds the Force of the other, If it, were pol 

ſible Mechanically to move the Earth-with the Force of a 
mans hand, the motion'thereof would be as much flower, 
than the motion af tlie hand, as che Wight of the ohe, ex- 


ages en OE gm” IE , 


ceeds the Force of the other, which is a great diſadvantage, 


much the Power is in it ſelt leſs, than the! right by ſo much 
will the bounisor Space, the Weight move rhorow,be leſs 


\ 


and ſlowneſs in motion; ſo alſo, as to Spage. 


Andas theFFerght agd Powerdo thnx differ, as $0 Sei? ſs 


than the Space,the Power goes thorow,” Tt it were poſſible 
(keeping the ſame inſtance)to move the-Barth, with anes 


hand, the Space thorow which it' paſſeth, would differ 4 
much from the Spate the hand goes thiorow, as the'0he ex- 
ceeds the other z which is another diſadvantage, . 
It may be thought, «that if this 7nvent/on depend 'tpon 
Mechantcal Principles, it may be obnoxious to theſe abate- 
ments, I anſwer,thoygh there bein ita Pong 0d 4 Pole 3 
tiaa Weight and a'Power this movitig the ocher, yeri Fil 
evidently appear from Experience, that the rh the 
one,is as ſwift as the motion of the other; ahd that the ne 
moves as,much Space and bounds in the ſzme time , as we 
other;which 'is great advantage, Tn this, 'extells All'r 
Mechanical Powers, "and Faculties, that have ever Yer been 
invented and praiſed, 'Tfany thipk, that fiich 2\deyice 
cannot be effeuar, withouta confiderableexperice® Yan- 
fwer,the expence is ſo ſmall, thatT am aſhamed to mention 
tt, The method and manner of doing this, is moſt eafie 


yld 


I. 
{ 


? 
ſhomld cotiremit it 3 face the thoſtoeſu Tavention drdi- 
narily are performed with the greateſt Facility,” h 
'-As it cotnmends this part of Phitsſophy to all ingenious 
Spirits, 'as moſt pleaſane, and moſt'profitable , ſo it gives 
#Cherk to the jgnravr; wholook'upon it as a Sriexce long 
ago fer feed, . OOTY PIERS "We | 
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6 Ia praiſe of the Aurncn, and his Wous, 


3w DEW IE2 12'S i . 
WW 7/7 Infant- Art no {wrther did pretend 
'V  Thento | crheneay; 424 i bare defore 
What by ſmall toyl we now d» comprehend, 
Our Pred. ceſ[ors only did admire, 


Now freitfy] Reaſon, arm'd with powerful Art, 
' Uncovers Nature to cach knowing eye * 
Our Author ts the World 18th here impart 

What was before efltem'd a myſtery. 


- 23:05 54311? 01.805 iGo eyes | 
The wariius motions of that Element, = 
Wheſe liqiid [crm zinrs birth to much debate z/ 
By demon tration he doth repreſent, 
. Hyfalding th"intrigurs of that [7 fate, 


wi ?6., SAT 5:00) 963.07 00 $907þ ih Was 

Hheirr:r Low le, xg Sowrſe ft 1m whence they flow, 
. By him to ſenſe ſo clearir are diſpley'd 
Theineurregt V ergit; and Meaſure now w: know, 


ecrets but an open Trad:, 
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THEOREMS, 


Cantatning ſome uſeful Principles in or- 


der to'that excellent Dodrine, anent 
the wonderful Weight, Force, and Preſſure of 
the Water in its own Element, 


3379 THEOREM EF we 
Taall Fluids, beſides the firſt and viſible Horizontal ſar- 
| face, there are many moe imaginary, yet real, 
Figure 1. 
DG ERS m0 R thebetter underſtanding the 
1c". T3 Wi tollowing 'Experiments, it is 
Jy! ME. needful to premit the ſubſe- 
8 quentT heorems; the firſt where- 
of is, that in all Fluid bodies, 
ſuch as Air, Water,andMercury, 
| or any other liquid, there is be= 
{des the firſt and viſible ſurface, 
innumerable moe imaginary,uns 
= der that firſt, yer real, as may 
be ſeen from the following Schematiſm, which repreſents 
a Veſlel full of Water , —_ beſides the firſt _ 


We. Dy... 


2 Þydoſtatical Theozems, ; 


ABCD. there is aſecond E F GH, anda third IKLM, 


and ſo downward, till you come to the-bottoam, This 
holds true, not only in Water, but in Air alſo, or in any 
- other Fluid body whatſoever, T:call the under-ſurfaces 
imaginary, not becauſe they are not real; for true and real 
_ effects are performed by them - but becauſe they are not 


aQually diſtinguiſhed amongſtchemſelves /but only by the 


IatelleR, 
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THEOREM IT 
In all Fluids, as it is needful to conceive Horizontal 
Plains, ſo it is needful to conceive Perpendicular 

Pillars cutting theſe Plains at right Angles, 

Figure 25 


f frm Propoſition is likewiſe needful for underſtanding 


the following Do&rine, anent*the Preſſuredf the 


Water: for in it,” asin all Fluids, though there be not 
Columes or Piliars actually divided, reaching from the 
top t6 the bottom, yer there are innumerable ;mag;nary, 


which do as really produce effects by. their-preflure,” as if 


they were actually — _Thele imaginary Pillars 
are repreſented in the firſt Schematiſm, one whereof is 
AEINOPQ, theother BEKRT, and o forth, . 
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THEOREM IIF. 
There is a twofold Ballance, one Natural, 
another Artificial, 
Y the rt an" Ballance, Tunderſtand that which the 
1D Mechanicks call Zibrs, which Merchants. commonly 
ule, By the Natural Ballance (which tor diſtinRions cauſe 


\ 


Iſo - 


a hoc aa tld 1 
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I ſonominat-). T mean, v. g. a $Þhox, or crooked Pipe, 
wherein water-naturally aſcends or deſcends, as highor low 
wy | in che one Leg, asin the other, ſtill keeping ag evenne(s, 
es or likene(s of weight, | 


| —Q 
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« THEOREM IV: 
Fluid bodies counterpoiſe one another in the Ballance of 
Nature, according to their Altitude oply, | 
"= Theorem will _ afterwards moſt evident, 
while we pals through the ſeveral Experiments, and 
jt is of ſpecial uſe for explicating ſundry difficulties thac 
commonly occur in the Hydroſtaticks, The meaning of ic 
is ſhortly this : while two Cylinders of Water are in the 
oppoſite Scales of the Natural Ballance, they do not coun- 
terpoiſe one another according to their thickneſs : for 
though the one Pillar of Water be ten times thicker, then 
the other, and-conſequently heavier, yet is it not able to 
preſs up the other ,. that's more ſlender, and fo lighter, 
beyond its own hight : and therefore they weigh only ac- 
cording to their Altitndes, | 


—_— —— - t 9 


THEOREM V- 
In all Fluids there is a Preſſure, 
| Figure 1, 
1 | "His is true not only of the Elements of Air,and Wa- - 
' J.. ter, while theyare out of their own place ( as they 
ſpeak) but while they are in it, -For Airand Water, be- 
10g naturally inducd gh weigh) the ſecond foot __ 
; 2 e 


A 
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be underthe firft; unleſs ft ſuſtain ir: if this'be, it 'muſt 
neteſſatily.be preſt with its burden, So this Water being 
' naturally a heavy body,the foot I cannot beunder E, un- 
leſs it ſuſtain it, and be preſt with the burder of ir; the 
foot N,being burdened with them boch, From this Preſ- 
ſure, which is in Air, ariſeth a certain ſort of force, and 
power , which may be called zenſil, by vertue whereof, a 
little quantizy of Air,can expand and ſpread ont it (elf, to a 
very large quantity., and may by extrinlick force be redu- 
ced to that (mall quantity again, . Though this expanſive 
faculty be evident in Air, yet it'1s ſcarcely diſcernable in 
Water, unleſs it be in very 'deep parts, near the bottom, 
' where the Preſſure is great; This Preſſute is not of the 
ſame Degree inall the parts, but is increaſed and augmen- 
ted, according to the deepneſs of the Air;and Water ; for 
the Ait upon the-rops of Mountains, and high places, is 
thoughs to be ofa leſs Preſſare, then in Valleys: and Wa- 
ter is ofa leſs Preſſure, ten'or twelve foot from the top, 
then twenty or thirty, So is the Water N, under a far 
le6 Preſſure; then the Water, P.or Q, . 
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THEOREM VI 
The preſſure of Fluids is on every ſide, 
Figure. 1, 


He meafling is, that Air and Water preſſeth not on- 
ly downward, but gpward,not tq the right hand only, 
bur to the lett alſo;and every-way.So the foot of water K, 
aot only prefſeth down the foot R, bur preſſeth up the 
foot F, yea prefſeth the foot I, and the foot L, with the 
tape weight, And the ficlt imaginary ſurſace , is4s och 


preſt - 
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Hyd 
pteſt up, by the watet IK LM, asit is preſt dowh by the 
water EFGH, Upon this account ie is, that when a- 
Sphere, or Glob is ſuſpended in the midle of Water,or Air, 
all the points of their ſurfaces are ufiiformly preſt, After 
this manner, are our bodies preſt with the invironing Air, 
and the man that dives, with che ambient and invironing 


Water, 


«kt 
_ 
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THEOREM VIHTl 
"All the parts of a Fluid in the ſame Horizontal Line, 
are equally pref, 
Figure x, 


Tx meaning is, that the foot 1, is no more preſt, 
then the foot K: neither is the foot L, more bur- 
dened, then thefoor M, - The reaſon ſs, becauſe each of 
theſe teet, ſuſtains the ſame weight: for EFGH are all 
of them, of the ſame burden - therefore all the parts of a 
Fluid in the ſame Horizontal ſurtace, are preſt moſt equal- 
ly, This holds true in Air, aad Mercury, or in any othg; - 
Liquid alſo,” | 
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THEOREM VIIT 
The Preſſure of Fluids ſeem to be according to 
Arithmetical Progreſſion, 
Figure, - 
He meaning is, that if the firſt foot of Water, have 


| one Degree of Preſſure init , the ſecond muſt have 
only two, and the third muſt have only three,and ſd forth; 


which ® 


- - 7 
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which appearsfrom the Schemrifn? e. for the firft foog E, 
haviag one Degree of eight, and the ſecond/gorT,.bav- 
ing of ics ſelf as much, and ſuſtaining; E, .1t mwſt have.two 
Degrees, and no more, So the f00t N,: ſuſtaining, 'two 
Degrees of Preſſure from I and FE , muſt havethe weight 
only of three Degrees, O of faur, Pot five, It's ——_ 
Iſo from Experience, for while by the Preſſure of Water, 
Mercury is {uſpended ina glaſs tub, we find , that as the 
firſt fourteen inches of Water; ſuſtains one inch of Mercu- 
ry, ſo the ſecond fourteen inThes ſuſtains but. two, and the 
third, but.three, But if the Preſſure were according to 
Geometrical progreſsion, the third foot of Water ought to 
ſuſtain four inches of Metcury,'the fourth, eight, the fifth, 
ſixteen, &c, which is contrary to Experience, 


THSOAENES..: :: 
In all Fluids there is a zwafold werght, one Senfible, 
the other-Inſenſible, 


He firſt is common to all heavy bodies, which we 
find in Water, while welift a Veſlel fall of it from 

the ground, The 1»ſenſible weight of Water , and Air, 
or of any other Fluid, can ſcarcely be diſcerned by the 
ſenſes, though ic'be as real, as the former. becauſe the 
Preſſure is uniform, . By vertue of the ſecond, bodies na- 
turally tighter than Water, aredriven from the bottom to 
the top, as Cork, ' So, a manfalling into a deep Water, 
goes preſently to the bottom, and inſtantly comes up again, 
Here is a natural effe&, which cannot want a natural cauſe z 
and this.canbe-nothing elſe, bur the Preſſure of the Was 
ter, by vertue whereof he comes up, and yet he bndu.o- 
| cnung 
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thine driving khim"up;, or pulling him! up; Therefore. 

thets is in ul Flitd Bolle, an tnfenfible ighe , 25 there 
is one Senſible ; ſeing the man that (perhaps) weighs ſe- 
venteen Stone, 1s driven up fifteen or ſixteen fathom by 
it, And it: muſt ,be very conſiderable, and exceed the 
weight of the man, ſting ir is able to overcome ſuch a 
weight, Soare vapours and ſmoke driven upward by the 
Inſenſible weight of the Air, and by that fame weight, do 
the Clouds fwim above us. 


"THEOREM X 
The Inſenſuble weight of Fluids, is only found by ſenſe, 
when the Preſſure # not unifarm, | 


Ev underſtending of this Propoſition, I muft ſuppoſe 
 fortiethings- that are poſſible ,- but not practicable, 
Put the caſe then, while a man opens his hand, the Air 
below were removed, he would ſcarce be able to ſuſtain 
the weight of the Air, that reſts upon the Palm above : 
or if the Air above were annihilated, he would not be.able 
to bear down-the weight that-preſſeth upward, Or, while 
a Diver is in the bottom of the Sea, it it were poflible to 
freeany one part of his body from the Preffure of the Wa. 
ter, ſuppoſe his right arm, I doubt not, bur the blood 
would ſpring out in abundance from his finger-ends - for 
the arm being free, and the other parts extreamly preſt, 
the blood of neceffity muſt be driven from the ſhoulder 
downward, with fo:ce, which cannot be without confi- 
derable pain, It is evident alſo, from the application of 
the Cuppin-glaſs, which being duely applied to a mans 
Skin, cauſeth- the Air to preſs unequally, the parts with- 
out, 
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out, being mare preſt, than the parts. withia, in which. 


caſe the unequal. Preſſure cayſech the pain, and fo is found 
by ſenſe, ' | roT 4 $2 5i:Y 
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A Cylinder of Water ,or of any other Fluid body, loſeth of its 
. weight, according to its reclination from a Perpendi- 
cular poſition, towards an Horizontal or b 
levell ſcituation, 


Or underſtanding .of this, . conſider that while 2a 
Pipe full of Water ſtands perpendicular, the loweſt 
toot ſuſtains the whole weight of the' Water above it: 
bur no ſooner you begin to recline the Pipe from that Po- 
ſition, but aſſoon the Preſſure upon the loweſt foot grows 
les; So that if the loweſt foot, in a'perpendicular poſj- 
tion , ſuſtained the burden of ten-feet, -it cannot ſuſtain 
above five or fix, when'it is half reclined, -A certainevi- 
dence whereof. is- this , the-more a Cyilnder-of Water is 
reclined towards.the Horizon,or Level, it.takes-the ſhorter 
Cylinder of Water to.counterpoiſe it, as is eyident in $7+ 
?hons, For, though the one Leg, be fixreen inches long, ' 
and the other bur ſix, yet a Cylinder of Waterfax inches 
long, will counterpoiſe a Cylinder of. fixteen, Burt this 
cannot be , unleſs an alteration be made -in the Preflure, 
For , how is it poſſible ,, that a Cylinder of Water can 
ſometimes be in equilibrio with a lefſer , and ſometimes 
with a greater weight, unleſs the Weight, and Preſſure of 
it, be ſometimes more, and ſometimes leſs * When I ſay 
a Cylinder of Water Joſeth of its weight by reclination, 
1t is to be underſtood only of the. Tnſenſfible Wegght : ne 
the 


Me wt A =» * Wd + _ y 


> a -& & w— <4 = a L.mt 


Ln; 


Pry =», tf tt $ tm _ A 


»yd2oftatical Theozems, 9 
the Senſible Weight is unchangeable , ſeing ir is alwayes a 
Pillar of ſo-many. inches, or feet, Now the truereaſon, 
vhy the Preſſure upon the loweſt foot grows lefs, is this , 
the more the Pipe is reclined , the more weight of the 
Cylinder reſts upon the ſides of the Pipe within ; by 
which means, the loweſt foot is eaſed of the burthen , and 
is altogether eaſed, when once the Pipe lyes Horizontal, 


—— 


THEOREM XIL 


All mation in Fluids, i from the unequal Preſſure 
of the Horizontal ſurfaces 
Figure x, . 


Or underſtanding this, T muſt diſtinguiſh a twofold mas 

tion in Fluids z one common, another proper, by ver- 
ue of the firſt, they incline, as all other heavy bodies, te 
be at the center of the Earth, It is evident in the motion 
of Rivers, which deſcend from the higher places to the val» 
leys, even by vertue of that tendency they have to be at 
the cexter, By vertue of the ſecond, they incline to muye 
every way z not only downward, but upward, hitherand 
thither, This ſort of motion is peculiar, and proper only 
to Fluids and it is that which is ſpoken of in this Theo- 
rem, I ay then, that a]l motion in Fluids, is from the un- 
£qual Preſſure of the Horizontal ſurface, For pur the caſe 
A, were more preſt then B,e.s. with a ſtone, then ſurely as 
the part A deſcends, the other part B will aſcend, and fo 
will C and D riſe higher coo, Suppoſe next, the part A 
were fred of the- Preſſure of the Air, then furely inthe 
ſame inſtant of time, would the part A aſcend, and the 


parts B C D deſcend; - As this Propofition is true in order 
$ -: ts 


$ 
— 


to the firſt and vidible ſurface AB C D; foirtis true in or. 
| derto thesmeatingry furtace IK L My. for pur the caſe the 
ſpace I; were. filled with-a-body: gaturally- heavier then 
Water, 2s lead orſtone, then behoved that part of che ſure 
face to yeeld, it-being marepreſt; thea the parcof che ſame 
ſurface K; Or if-the ſpace K were filled witha body natu- 
rally lighter rhen-water, . as Cork, /then ought the was 
ter R'to aſcend, jt being leſs preſt, then the water N or S, 


THEOREM XII1 
Atbidy naturally heavier then Water; deſcends ; and 
a body naturally lighter, aſcends _ 
Figure x, 

"Or underſtandin i hav hoy us ſuppoſe the quadrat 
\ ſpaceFE, to befilled with a piece of Lead or Iron, 1 
ſay. chen ic muſt go down to 1;.and rhe reaſon is, becauſe 
<4 quadrat foot of Water I, is more preſſed then the 
quadrat foot.of Water K,. To illuſtrac this, let us ſup- 
pole thar each qradeee foot of this Watez weighs a pound, 
and that. the heavy. body. exiſting in EF, weighs two 
und, If this be, the foot of Water I, nwſt yeeld, (ee- 
ing it is more preſt then K :. upon the ſame account muſt 
the Water N yeeld, and:give way,to the Stone, ſeein 
it is more preſt then R, For according to the ewelf 
Theorem, There caunet.be unequal Breſſure. upon 4 ſurfact, 

OE and Lat tin 4 
For underſtanding theſecond part; let ns le the 
ſpace R, to be fled with a piece.of Dok nets 
cifically or naturally lighter then Water... I-fay. then, it 
muſt aſcend to the top By and the reaſon is, becaule the 
quadrat foot of Water K, is more preſt upward, then = 
quadrat 
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uadrat foot of Watet I, or L is : bar this cannot bein 
e | Fluid bodies, unleſs motion follow thereupon, I fay, ic 
a | is more preſt up,- becauſe R being lighter rhen' N, or $, 
re | ir muſt preſs with greater force upon K, then S can do 
e © upon L, or N upon I, Tr is till to be remembred, 
1» WW That Fluids preſſeth with as much ſtrength upward, as down= 
j» WW ard, according to the ſixth Theotemz ard that an Ho. 
IF rizonral ſurface-doth as really ſuffer unequal Preffure from 
_ E below, as from above, 


= _—_— —_— —— 


THEOREM XIV: 
Bodies naturally lighter then Water , ſwim ypon 


the ſurface and top, 
Fignte 1, 


It 

: 0 He reaſon of this Propofiction moſt be taken from 
F the nature of an equipondium,. or equal weight, For 
* Wl without doube, there'is a counrer-ballance between the 
"I Preffure of the Water, and the weight of rhe” body thar 


; ſmims. To make this probable, lerus ſuppoſethere were 
p a piece of Timber in form of a Cube, ſix inches thick eve« 
of 77 way, withour vi eight, In'this caſe, the under- ſurface 

of that four-ſquar'd body, being applied to the ſarface of 
f the Water A, would ly cloſs upon ir, as one plain Table 


[yes upon the face of another, without any preſſure and 
2 If it being void of weight, the'part of thefurface' A, would 
be no more burdened, then the next part B adjaceaf, 
whence no'motion would follow, Hete'is no equipondinm, 

or counter-ballance, | | 
Secondly, let us ſuppoſe the ſaid body to acquire two 
ounces of weight, then it follows, that-it muſt ſubfide, 
and fink two inches below the ſurface A BCD); and _ 
hy | bo 
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to the firſt and viſible ſurface ABC D; ſoitis true in or. 
- det to the smeginery furtace IK L Mz. for pur the cale the 
ſpace I; were. filled with+a-body: gaturally- heavier then 
Warter,.as lead or ſtone, then behoved that part of che ſure 
face to yeeld, it-brigg marepreſt; then the parc ofthe ſame 
ſarfaceK; -Or if-the ſpace K were filled witha body natu- 
rally lighter rhea-water, as: Cork, then ought the was 
ter R'to aſcend, jt being leſs preſt, then the water N or'S, 


THEOREM XIIEF 
Atbidy natarally heavierthen Water; deſcends ; and 
a body natarally lighter, aſcends. 
Figure 1x, 
[Or underſtanding of his, let us ſuppoſe che quadrz 
; ſpaceE, to be filled with a piece of Lead or Iron, 1 
ſay. then ir muſt go down 1;.and the reafpn is, becauſe 
- quadrat foot of Water I, is more preſſed then the 
quadrat foot of Water K,. To illuſtrat this, let us ſup- 
pole that each, qraciae foot of this Water weighs .a pound, 
and that. the heayy body. exiſting in E, weighs two 
und, If this be, the foot. of Water I, nwſt yeeld, ſee- 
ing it is mare preſt then K :. upon the lame account mult 
the Water N yeeld, 96 give Way. the Stone , ſeeing 
it is more preſt then R, For according to the twelfti 
Theorem, There caunt,be unequal Breſſyne. upon 4 ſurfact 
Oe I and wa: ms he 
For underitangding theſecond part; let ns le t 

ace R, to be Glad with a 4 Cork; thatistps 
cifically or naturally lighter then Water.;. I.fay. then, it 
muſt aſcend to the top By and the reaſon is, becaule the 
quadrat foot of Water K, 1s more preſÞ upward, then ah 
| quadat 
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uadrat foot of Watet I, of L is : barthis cannor bein 
laid bodies, unleſs motion follow thereupon, I fay, ic 
is more preſt up,- becauſe R being lighter then/ N, or $, 
ir muſt preſs with greater force upon K, then S can do 
upon L, or N upon I, Ir is ftill to be _remembred, 
That Fluids preſſeth with as much ſtrength upward, as down= 
ward, according to the ſixth Theotemy and that an Ho. 
rizontal ſurface-doth as really ſuffer unequal Preflure from: 
below, as from aboye, 


-* 
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THEOREM XIV: 
Bodies naturally lighter then Water , ſwim ypou 
the [ſurface andltop, 
Fignte I, 


th reaſon of this Propofition maſt be taken from 
the nature of an equipondium,, or equal weight, For 
without doube, there'is a counrer-ballance between' the 
Preſfure of the Water, and the weight of the body that 
ſwims. To make this probable, lerus ſuppoſethere were 
a piece of Timber in form of a Cube, fix' inches thick eve« 
ry way, without weight, Inthis caſe, the under- ſurface 
of that four-ſquar'd body, being applied to the ſarface of 
the Water A, would ly cloſs upon it, as one plain Table 
[yes upon the face of another, without any preſſure and 
it being void of weight, .the'part of the'furface' A, would 
be no more burdened, then the next part B 'adjacenf, 
whenceno motion would follow, Here is no equrpondium, 

or counter-ballance, | 
Secondly, let us ſuppole the ſaid body to acquire two 
ounces of weight, then it follows, that'ir muſt ſybfide, 
and fink two inches below the ſurface A BCD; and _— 
= B 2 {0 
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ſe far, till it come by vertue of its new acquired weighr, to 
2-counter-ballance with the Preſſure of rheWater. Which 
Preſſure is nothing elſe, but as much force or weight, as is 
equivalent to the weight of Water ,. that is thruſt our of 
its own place,. by the ſubfiding and ſinking of that: body, 
two inches, 

Thirdly, let us _—_ the ſame body-to acquire other. 
two ounces of weight, then muſt it ſubſide other two 
inches, Laſtly, let us ſuppoſe that it acquires fix ounces 
of weight, then it follows that the whole body ſinks , ſo 
far, I'mean, till its upmoſt ſurface be in an Horizontal line 
with the ſurface of the Water A'BC D, Here it ſwims: 
alſo, becaufe the weight of itbecomes juſtche weight of 
ſo much Water, asit: hath put out of its own place, I ſay, 
itmuſt ſwim, becauſe if che Water I, was able to -{uſtain: 
the Water E, which is put from its own place, ſurely it 
muſt be able to {uſtaia that body alſo ,, that did thruſt it 
from its. own place;  ſeing both are of the ſame weight, 
namely fix. ounces... In this caſe, the body. immerged, 
and the water wherein it 1s drowned, become of the ſame 
weight ſpecifically , . ſeing- bulk for bulk is: of: the ſame 
weight,. To make this body ſpecifically, or naturally hea- 
vier then Water, and conſequently to fink' ro the bot- 
tom,. nothing is required, , but to-ſuppoſe that ir: acquires: 
one ounce more of weight z which done, it preſently goes 
down, I, being.more burdened then K, Note by the 
way, a twofold weight in heavy, bodies, one individual, 
the other ſhecifich, .and that- two bodies agreeing in 7+ 
dividual weight, may differ in fecifick weight, . So a pound 
ef Lead, .and a pound of Cork, agree individually, be- 
cawle they are both 16, ounces: but they differ ſecificaly, 
becauſe the ongis naturally heavier then the or —_ ns 
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THEOREM XV- 

No Body that flats above' Water , even though its upper 
ſurface.be level with the ſurface of the Water, can ever 
be made to [mim between the top and the-bottom 

Figure I, | 
EQ: clearing this polcion, ler us ſuppoſe F to bea 
fout-ſquare piece of Timber; of the ſame ſþecifickand 
natural weight with Water,and conſequently its upper ſur- 
tace to be level with the ſurface of the Water ABCD. I- 
ſay then,. if it be preſt down to R, it ſhall ariſe thence, and 
never reſt till it be where itwas,” namely in F, The reaſon 
ſeems to be this, becauſe the four-ſquar'd body ofWatet R,; 
is really heavier, then the four-{quar'd piece of Timber F, 
It this be true, it follows of neceſſity, that it muſt aſcend: 
for if the Timber exiſting inR,be lighter then theWaterR, 
the Water T muſt be leſs preſt, then the Water O, or the 
Water V ; whence ( according to the twelfth Theorem ) 
motion muſt follow, Again, if the Timber R,exiſting in the 
Water R, belighter then the ame Water is, thenmuſt 
the Water K, be more preſt up then the Water I, or Lz 
whence yet, according to the ſame Theorem, »0t70n #14 [t 
follow, Tt it be (aid, that the Timber F; is of: the fame 
weight with the Water R, becauſe, .it being equal in 
weight with the Water F, which is hath thruſt out of its 
own place, it muſt'al{o be equal in weightto the Water R; 
ſeeing F and R- being of the ſame dimenſions; are of the 
ſame weight, There is no way to anſwer this difficulty; 
unleſs Lay the four- ſquar'd body of water R, is really and 
wuly heavier then-the four-ſquar'd body of Water F, Po ; 
F8410Dn-1 
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reaſon ſeems to be, becauſe the Water R, isunder a grea- 
ter Preſſure, then che Water F, and by vertue of this 
. greater Preſſure, there are real] Cm parts of Water in it, 

then in F ;. therefore ſt muſt be heavier, Even as there are 
. far moe parts of Air, in one cubick foot near the Farr, then 
in fix or ſeven near the Atmoſphere, Hence it is, that 
a pint of Water taken from the bottom of the Sea, fourty 
fathom deep, will be heavier, I mean in a ballance, chena 
pint taken-from the (urface. Take notice, that when the 
veſſel is once full at the bottom, the orifice muſt be cloſely 
ſtopped, rill it come to the top : otherwiſe the parts that 
are compreſſed at the bottom , namely by the weight of 
the ſuperiour parts, relaxes themſelves, before they come 
to the top. 


00s impoſeile for «boy toe ſend be 
It ts not inpo[stbbe for a body to be-ſuſpended between 
priate and the bottom. 
Figure 1, © 
Þ2: underſtanding this;. ſuppoſe F to be a forr-ſquare 
I: piece of Timber, . which though it will.noc reſt buc at 
the ſurface, ABCD, yet may be madeto-go down of its 
own accord, and reſt at T, - namely, . by” making. it'fo 
much heavier, as the: Water T is heavier then.the Water 
F. To -know this difference, which is not very practicable z 
the Cube of Water T,muſt be bronghr fromiits own place, 
under the ſame degree of Preffure it hath, and:pur into'the 
Scale of a Ballance, and/weighed withthe'Cube of Water 
F, put-.inco- the-ocher Scale; Now if the Water T, be 
halt an ounce heavier, then the Water F, then to-make 
the. Timber F hipg-in. T, it muſt be made halfanounce 
heavier, There ſeems to be reaſon for- it allo h” ok 
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Cube of Timber reſting in the ſpace T,: be juſt the weighe 
of the Water T, the 1mmaginary ſurface O T V, is nomore 
preſt, then if T wete Water, and ſa ir cannot go dowtt- 
ward : neither can it go upward, ſeing the under 'part of 
the Water R, is no more preſt up by the Timber. T, then 
if the ſpace T were filled with Water, If it be ſaid, accor- 
ding to this reaſoning, a Stone may be ſuſpended ina dee 
Water, between the topand the bottom, which is abſurd, 
I anſwer, ſuch a thing may happen in avery deep Water: 
For put the caſe a Cude of Lead twelve inches every way, 
were to 20 down twelye thouſand fathom , it is probable, 
it would be ſuſpended before it came to the ground, For 
coming to an imaginary ſurface far down, where the Preſ- 
ſure is great, a Cube of Water twelve inches thick there, 
may be as heavy (even ſpecifically) as the Cube of Lead 
is, though the Lead be cen times hezvier þec:fically, then 
any foot of VVater'at the top, ' If Water ſuffer com- 
preffion of parts, by the ſuperiour burden; it is more then 
probable, that the fecond foot of Water burdened with 
the firſt, hath moeparts in it, then are in thefirſt, and the 
third moe, then in the ſecond, and ſo forth s and confe- 
quently; that the ſecond is heavier, then che firſt, and the 
third heavier, then the ſecond, Now, if this be, why 
may not that foot of Water, that hath ſixty thouſand 
toot above it, by:vertue of this burden, be ſo compreſt, 
that in-it may beas:many parts, as may counter-ballance 2 
Cube of Lead twelve inches every way * It then;that 7774s 
$inaryurtace, that is ſixty thouſand toordeep, be able to 
| ſuſtain the ſaid foot of V'Vater,. which perhaps weighs 
twenty pound, why may-it:not likewiſe ſaſtain'the Lead, 
thats bath of the ſame.dimenſions with it, and weight * 
s-þ "0 Hence 
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Hence iis; that the Clouds do fivim in the Air, by ver. 
tue of a counter-ballance: And we ſee, which confirms this 
Do&trine, that the thinneſt and lighteſt are alwayes far. 


theſt up; and the thickeſt and blackeſt, are alwayes far- 
theft down, 


THEOREM XVIT 
The lower the parts of a Fluid are, they are the heavier, 
though all of thews be of equal quantity and dimenſions, 
Figure 1. 


& th, follows from the former, which may appear a 
Paradox, yet it ſeems to be true: for though the 
Water Q at the bottom, be of the ſame dimenfions with 
the Water E at the top, yet it is really heavier, which 
happens (as I aid) from the ſuperiour Preſſure, Ir is clear 
alſo from this, namely the Cabe of Timber E, which 
ſwims upon the ſurface, being thruſt down to Q, comes 
up to qurvas, again, which could not be, unleſs the Wa- 
ter Q, were heavier then the Water E, I ſuppoſe the Wa. 
ter.E, and che Timber E, to be exactly of the ſame ſpeci 
#ck weight, and conſequently the ſurface of the Timber, 
to Iy Horizontal with B CD, Now the reaſon, why the 
Timber aſcends from Qro E, is no other then this, name- 
ly that the one Water is heavier then the other , for the 
under part of the Water Þ, being more preſt up with rhe 
Timber exiſting in Q, then with the Water Q it ſelf, it 
muſt yeeld and-give way tothe aſcent: for if the Cube of 
Timber exiſting in Q,were as heavy as theWater Q it (el, 
it would no more preſs upon P,or endeavour to be-up,then 
the Water Q does, | 
T HEO- 
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; THEOREM XVIII 
| A heavy body weighs leſs in Water, then in Air, 
Figure I, | 


'T His is eaſily proven from experience, for after you 

have weighed a ſtone in the Air, and finds it two 
pound, and an half, take it, and ſuſpend it by a threed knit 
to the ſcale of a ballance; and let it down into the Water, 

| and you ſhall find it half a pound lighter, The queſtion 
then is, why doth it loſe half a pound of its weight? I 
anſwer, the ſtone becomes halt a pound lighter, becauſe 
the ſurface of Water on which it reſts, ſuſtains halfa pound 
of it: For pur the caſe a ſtone were reſting in R,that weigh- 
ed two pound and an half inthe Air, it behoved to weigh 
but two pound in this Water-z becauſe the Water T ſu- 
Rains half a pound of ict. For if this Water T be able to- 
ſuſtain che Water R, «that weighs half a-pound., it muſt 
be alſo able to ſuſtain halfa pound of the ſtone, ſeing half 
a pound of ſtone is no heavier, then half a pound of Water, 
Note, that whena heavy body-is weighed in Water, it be= 
comes ſo much lighter exaQtly,as is the weight of the Wa+ 
ter it thruſts out of its own place, | 


THEOREM XIX 
A heavy body weighs lefs nigh the bottom of the Was 
ter , then nigh the top thereof, 
Figure I, 
'Or clearingthis propoſition , I muſt ſuppoſe'from the 


17, Theotem, that the lower the parts of Water 
C be, 
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be, they are the heavier, though all of them be of equal di- 
menſions, It then the loweſt foot Q be heaviet , that is, 
have moe parts in it, then the foot N, it of neceſſity fol. 
lows, that a ſtone ſuſpended in Q, muſt be lighter then: 
while it is ſuſpended in N or I, Becauſe, if a ſtone be 
lighrerin Waret then in Air, as is ſaid, even by asmuch, as 
is the weight of the bulk of Water, that thebulk of the 
ſhone expells, then ſurely ic muſt be lighter in the one, ther. 
inthe other place g- becauſe ſuſpended in Q”, it expells 
moe patts of Water, then while it is {ufpended in' N or I, 
Pot example, ler us fappoſe'the Water N, to weigh eight 
ounces; and the Waret Q to'weigh: nine, then muſt cli 
ſtone ſuſpended in Q", weigh leis by ary ounce, then 
ſuſpended in N,ſecingas much is deduced fromithe weight 
of the ſtone, as is the weight of the Warer-ir- expelis : but 
ſoitis; that it thruſtsnins ounces of Water'out of its own 
placein Q,, andbuteight in' N: or: I; therefore it muſt 
be one ounce lighter in:che'one place , then in theother, 
This may be tried, with'a nice; and accurat ballance;, which 
will bring us to the knowledge of this , naniely' how niuct 
the foot of Water Q is heavier, theti the Water' N or O, 


THEOREM XX 
One part of a Fluid, caunot be under compreſsion, 
unleſs all the parts next adjacent, be unaer 
the ſame degree of Preſſure, 
Figure 1, 
THis propoſition m1y be proven by many inſtances : 
tor when the Air of a Wind-gun, is reduced to lels 
quantity by the Rammer, all the parts are moſt exactly of 


the ſame Bey! So is 17 in a Bladder full of wind, Its: 
rue; . 


—_—_ —1 


Hydeoſtatical Lheozemys, —=9 
true, not only inorder to this attificial Preſſure, but inor- 
der tothenatural Preflure, :and_ Ber) of the Air:likewife; 
For the Air within a parlour, hath all ics parts , under the 


ſame degree of natural compreſſion : ſo is it with thepares 
of the Air, thatare without, and immediatly under the 


weight of the Ataoſphere, Its eyident alſo in the parts.aof 


Water: for the foot of Water R, cannot be under Prefo 
ſure, unleſs the Water S$, and N, beunder the ſame de- 
oree of it, T houghthis be true of Fluids,while all the parts 
lye in the ſame Hotizontal ſurface, yer to ſpeak tritly, it 
will not hold true of the parts (cituated under divers ſur- 
faces; for without queſtion, the.tqot of V Vater T, muſt 
beunder four degrees of Preſſure, if the VVater R, be 
under three, And if the Air in the loweſt ſtory of a byild- 
ing, be underſix degrees of Bezfi/ , the Air” in the higheſt 


ſtory muſt be under five, Tf a man would diſtinguiſh Me- 


taphyſically , .and ſubtilly , he will find a difference, of this 
kind, not only between the firſt and ſecond fathom of Air, 
neareſt to the Earth,but between the firſt, and ſecond foor; 
yea, between the firſt and ſecond inch,andleſs, much more 
in Water, as to ſenſe, However it be, yet the Theo= 
rem holds true z for we find no difference ſenſible, 'be- 
tween the compreſſion of Air in this room and the com- 
prefſion of Air in the next room above it, no not with the 
Baroſcope, or Torricellian Experiment, that diſcerns ſuch 
differences accurately, 1 judge it likewiſe to'be-true, in 
order tothe next adjacent parts of Fluids of different kinds; 
for while a ſurface of Mercury, is burdened with a Pillar of 
Water, ora ſurface of Water, with a Pillar.of Air, what- 
ever degree of weight and Preſſure, is in the-loweſt parts 
of theſe Pillars;-the ſame is. communicated entirely, ro.the 
ſurfaces, ' that ſuſtains them, $o then, 'there is as much 

C2 force 
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force and power, in the ſurface of any Water, as there is 
Weight and Preſſure, inthe loweſt toot of any Pillar of 
Air, that reſts upon-it: otherwiſe, the ſurface of Water 
would never-be able to ſupport the ſaid Pillar : for a ſur 


face of ſix degrees of force, can never be able rto-ſuſtaing. 


@ Pillar of Air, of eighr, or.ten degrees of weight, 


THEOREM X XÞT 
The Preſſure of Fluids, may be as much in the leaſt: 
| fart, as in the whole, 
| Figure x; . 


f 


7 He Theorem may ſeem hard, yet it can, be made ma 


| niteſt, by many inſtances -. for albeit the quantity 
of Air, . thatfills a Parlour, belittle in reſpe& of the whole 
Element, yer ſurely,. there is as much Preſſure in it, as in 
the whole ;- becauſe Experience ſhews, that the Mercurial 
Cylinder. in the Baroſcope, . will be as well ſuſtained in a 
Chamber, as withour, and under the whole Atmoſþ here 
dire&ly z which.could not be, unleſs the. ſmall portion of 
Air,. that's in this Parlour, had as much Preſſure in it, as 
in che whole Element, Beſides this, it will be found ina 
far leſs quantity.: for though the Baroſcope were incloſed, 
and impriſoned ſo cloſs, within a ſmall Veſſel, .that the 
Air within, could have no communion with the Air with- 


out, yet the Preſſure of that very ſmall quantity, will 


ſuſtain-29. inches of Mercury, . and this will come to paſs, 


even though the whole Element of. Air were annihilated, 


This Propofition is likewiſe evident in order-to the Pref- 


fure.of. the Water : for-put thecaſe, the Baroſcope, whoſe 
Metcurial Cylinder.is. 29, inches, þy the Preflure of - 
, 
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Air, wereſent down to the bottom of a Sea 34, foot deep, 
within a Veſſel, as a Hogs-head, and there exaQly in- 
cloſed, that the V Vater within, could have no commerce ©. 
with the V Vater without,. yet as well, after this ſhutting 
up, 2s before, other 29, inches would be ſuſtained, by the 
Preſſure of this impriſoned V Vater, which proves evident- 
ly, that there is as-much Preflure in one Hogs-head full of 
V Vater, at the bottom of the Sea, as in the whole Ele- 
ment:of VVater, above, or about: for an Element of 
V'Vater never fo ſpacious, if it exceed not 34, foot in 
deepneſs, can ſuſtain no more Mercury, then 29, inches 
by its Preſſure, Yea, though the Veſſel with the Baro- 
ſcope, and impriſoned 'V Vater in it, were brought above 
to the free Air, yetwill the V Vater retain'the ſame Preſs 
ſure, and will de fa&o ſuſtain 29, inches of Mercury, pro- 
vided the Veſlel be kept. cloſs; It is therefore evident, 
that as much Preſſure may be: in' one ſmall quantity of 
V Vater, as in the whole Etement, or Ocean, *Tis to 
be obſerved, that this Theorem is to be underſtood chief- 
ly of the lower parts of Fluids , ſeing there cannot be ſo 
much Prefſure in the'V Vater P, as in the V Vater Q ; fot 
in effe&t, there is as much Preſſure in the V Vater Q, as 
is in the whole VVater above it, orabour it, From this 
Theorem, we ſecevidently, that the Prefſure, and Benſ6 
of a Fluid, is not to be meaſured, according ro its bulk, 
and quantity, ſeing there is as much Bexſ#} in one foot, 
nay, inone inch of Air, as is inthe whole Elemear, and as 
ſtrong a Preſſure in one foot of Y Vater, or leſs, as: there 
is n-the whole Ocean : therefore the gteareſt quantity of 
Air, hath not alwayes the greateſt Benſ/,neither the great- 
eſt quantity of V.Vater, the greateſt-Preſlure, - But this 
will appear more evident afterwards, - 
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THEOREM XXII = = 
The Preſſure, and Benfil of a Fluid, is athing, really diftlin8 
from the natural weight of a Fluid, J 

Figure I, 


His may be eaſily conceived ; for as in ſolid bodies, M + 
| the Bexſs/, and natural meight , are two diſting I * 
* ,., things, fois itin Air, and Water, orinany other Fluid, 
ES »f-£ T heweight of aBow, is one thing, and the natural weight | 
Ne of ir,is another, The weight of che Spring of a Watch, and ll 
- the Bepſ3lof it, aretwo diſtin things, The weighe (per. | « 
haps) will not exceed two ounces - but the Benfi/ ( ma 
be) will þe equivalent to two pound, Though chef. 
may illuſtrace , yet they do not convince: therefore Tſhall 
aqauece a reaſon 5 and it's this, The natural weight of a 
'Fluid-js:les, or more, as the quantity is leſs or more , - but 
it is not ſo with the Preſſure , |becauſe there may bes 
much Preſſure in a ſmall quantity, as in a great, as is evis 
dent from the laſt Theorem, therefore they may be dif. 
ferent. The firſt part of the Argpment.is maniteſt , be- 
cauſe;there is more weight.in a gallon of Water, then in 
a pint, A ſecond reaſon is, becauſe a Fluid may loſe of its 
preſſure, without lofing of its weight, This is evident 
from the Schemariſm,;for if you rake away the four foot of 
Water EF GH, and conſequently make che.four Pillars 
ſhorter , the foot. of Water Q becames of leſs Dreſſure, 
but not.of leſs Weight , ſeeing:che quantity fil remains 
theſame-: at leaſt, the loſs of. weight is mot.comparable, 
to the loſs of Preſſute, I-ſay., it becomes of leſs Preſſure, 
becauſe there is a leſs-burden aboye it, Thirdly, the' pa 
; _— '.. 
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fare arid Fenſ1l ny be intended; and madeftronger , with: 
our any 4lteration-in> the weight - (6 is the Frnſ7Fof Air, 
within a Bladder, made ſtronger by heir, without #iyalte- 


——— ” 


» 


ration, in the weight ofic, Likewiſe, the Preſſure of the 


foot of Water Q., may be made ſtronger , by making 
theſe four pillars higher ,, without anyaltefation , at leaſt 
conſiderable, in the weight z for it ſtill remains a foot of 
water, whatever be the hight of the pillars above it, Laſt- 
ly, the weight ofa Fluid is eſſext;a/ to it , but the Preſſure 
is only accidental, becauſe it is 6nly generated, and be. 
gotren in'the inferiour parts,. by the weighr of the ſuperi= 
our, which-weight may be taken away, 


— 


THEOREM XXIIF 
Thoagh the Benſil of a Flaid, be mt the ſame thing for- 
mally with che weight, yer are they the ſame effeRively. 
ff E- ropoſition is true in order to many other things,” 
beſides Fluids: for we ſee that the Suz, and Fire, are 
formally different, yet they may be the ſame | ny NE 
becauſe the ſameeffets, that are doneby the heat of the 
Sun, may be done by the heat of the Fire, So the ſame ef- 
fects, that are produced by the wezght of a Fluid , may be 
done by the Preſſare, and Zeſ#/ of it, .Thus, the Mercu- 
ral Cylinder in the Torricellcan Bxperiment,may beeither 
ſuſtained by che Be»! ot the Air,or the wrieht of it, By the 
Benſil, as whenrno more Air, isadmirced co reſt upon the 
ſtagnant Mercury, them three or fout”inches , the reſt be- 
ing ſecluded, by ſtopping.the orifice of the Veſſel. - By 
the weight of it, as whenan incire Pillar of Air , from the 
top of the Atmoſphere , reſts upanthe face-of:the "x < 
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Quickſilver, It is alfo evident in a. Clock 5 which may he 
made to move, either by a weight of Lead, orby the torce, 
and power of a Steel Spring, 
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THEOREM X X1V-" 
The ſurfaces of Waters , are able to ſuſtain any weight what. 
ſoever; provided that weight preſs equally, anl uniformly, 
| Figure 1, 


T * His is evident, 'becauſe the imaginary ſurface of 
VVater O TV X, doth really (upport the whole 
ſixteen Cubes of Y Vater above it, yea, though they were 
fixteen thouſand, And the reaſon is , becauſe they preſs 
moſt equally, and uniformly, V VhatT affirm of the ima- 
ginary ſurface, the ſame I affirm , of the firſt and viſible, 
For let a plain body of lead , never ſo heavy, be.laid upon 
the top of the VVater AB CD, yet will it ſapport it, 
 andkeep it from ſinking , provided it preſs uniformly all Ih 
the parts of that ſurface, Ir is clear alſo, from the ſubſe I - 
quent 'T heorem, 
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| THEOREM XXV- 

The- ſurfaces of all Waters whatſoever , ſupport as mucl 
weight from the Air,as if they had the weight of thirty 
four foot of Water above them , or twenty nine 
inches of Quick-ſfulver preſsing them, 

6 Em Propoſition is evident from this, that thePrel- 

ſure of the Air, is able to raiſe above the furface of 
any Water, a Pillar of Water thirty four-foot high, For, 
TIS © _ 
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- e rhe caſe there were 2 mop fourty foor hi b , crete 
. antes ſtagnant Warer, and cf Sucker in it , for extesing 


the internal Ait, a manwilt find; that che Warer will Cl 
up inicfour and thirty foot , which Phenomenon could 
= | never happen, nnlefs che furface of the Magnane Water, 
2mong which the end of the Pump is drowned, were as 
much preſt with the Air, as if ir. had aburden of Water 
= © opon it thirty four foot high, The fecond part is alG6 
evident, becauſeif a man drown the end of a long Pipe, 
in a Veſſel with ſtagnant Quick-ſilver, -and remove the 
f | Airthat's within the Pipe by a Sucker, or more eafily 
the help of the 4ir-pump.,. he will find the'Liquor tori 
ewenty nine inches, above the. ſurface below, which thing 
; || could never come to aſs, -unleſs the Preſſure of the Air, 
upon the ſurfaces of all Bodies , were equivalent to the 


, Preſſure and weight. of twenry nige iaches ot Quick-filver, 
2 AER ONT: DIVINE : ax 

7 THEOREM XXVI —__ 
- I 41! Fluid Bodies have a Hope of Attivity ,, to-which they 


are. able to preſs up themſelves ,. or anatber Fluid, 
and.no further, which « leſs or more,. according - 
ta the altitude of that preſsing Fluid, . 
| Figure: 2, 

; | EF, Or -underftanding- this Propofition;, let us imapgt 

G-H C D- to-ber Veſt, imwhoſeborrom, there 
aefiveinches of Mercury'E F' C D, Next;thar above 
theftagnane Mercury, there are rhirty four foot of Warer 
reſting, namely A BEF, Laftly, that upon.the ſur- 
fceot the- ſid Water, -there 15 reſting rhe Elementof 
Ait'G' H: A: B;:whoſe top - H , Ireckon'tobe about 
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ſix thouſand fathom above, A. B, Belides: theſe, ler 


imagine; that thereare here three Dipeopen 2 both ends, 
the. ficſt whereof _C A G,. having it's lower orifice C p 
drowned among the ſtagnant Mercury -E F C D,. goeth Ml þ 
ſo high, char then pper orifice goeth above the top of the M » 
'Air G H, The ſecond, whoſe lower orifice I,is only drown. W + 
'edamong the Water A_BE.-F, reaches to:the top, of the Wl x 
Airlikewiſe; The third, whoſe.open end. K, 1s above Wl x 
the ſurface of the VVater A N B,, and hanging inll c 
the open Air, goeth likewiſe aboye. the Atmoſphere, W t 
Theſe things being eppoled ,. we (ee that no. Fluid can, MW þ 
by irs own proper weight, preſs any part of. it ſelf, higher Ml } 
then it's own ſertacs (ring che ſtagnant Mercury EFCD, WW «: 
cannot preſs it ſelf within the Pipe C G, higher then.E, I 1 
Neither can the VVater ABE F, preſs.it ſelf higher 
within the Pipe I L, then che point, N, . Laſtly,neithe Ml * 
can the Air GH A'B, preſs it {elf within the Pipe K M, 
higher then -M, But when one Fluid prefleth upon ano. 
ther,as the V Vater ABE F,upon the Mercury E FCD, 
then doth the (aid Mercury aſcend higher than. it's own 
ſarface, namely from 'E' to O, which point is the higheſt, 
co:which the thirty tour foot: of VVater: A'BEF, caſfl ' 
raiſe the Mercury , which altitude, is ewenty nine inches 
above the ſurface. E IF, But if a ſecond Fluid be ſuper- t 
added, as the whole-Air: GH AB, then muſt the Mer \ 
cury, . according to that newPreſfure, riſe by proportion; k 
ſo riſes the Mercury. from O to P, .other twenty nine * 
inches, By this ſame additional weight of Air, the Wal © 
ter riſes thirty four foot in the Pipe IL, namely.from NW " 
to R,. Now, I fay, the outmoſt and higheſt-point., to 
\ 


which the Element of Air GHAB can raiſe che Mer 
cury, is from .O to. Þ for by _the Preſſure-of the-W#- 
| | vs 


car ABEF, 1t-riſes from E to O, And the» higheſt 
point, to whichthe ſaid Air can raiſe the V Vater, is from 
N to R, The reaſons of theſe determinate altitudes, 
muſt be ſought for, from the altitudes of the incumbing 
and preſſing Fluids : for as theſe are lefs or more, ſo is the 
altitude of the Mercury, and of the V Vater within the 
Pipes more or. leſs, The hight therefore of the Mer- 


| cury E O, is twenty nine inches, becauſe the deepneſs of 


the preſſing water ABE PF is thirty four foot, And the 
hight of the VVater N R, is thirty four foot,becauſe the 
hight of the Air GH, above AB, is ſix thouſand 
fathom, or thereabour, And for the ſame reaſon, is the 
Mercury O P twenty nine inches, | 
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THEOREM XXVIT. 
A lighter Fluid, & able to preſs with as great 
burden , as a heavier. 
Figure 2, 


1 'His Propoſition is true, not only of VVater in re- 


ſpeR of Mercury, but of Air in reſpe& of them 

both : for albeit Air be a thouſand times lighter then 
VVater, yer may it have as great a Preſſure with it., as 
VVater, as is evident from this ſecond Schematifm, 
where by the Preſſure of the outward Air GHA B, 
twenty nine inches of Mercury O P are ſupported, as 
well as the twenty nine inches E ©, by the Preſſure of 
the VVater ABEF, Sodoth the ſame Air, ſuſtain the 
thirty four foot of V Vater N R, which areteally as hea- 
vy, asthe twenty nine inches of Mercury OP, - Now, 
it the weight of the Atmoſphere , be equivalent to the 
\ D 2 weight 
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weight of thirey four foor of Water, or of twenty ning. 
inches of Metcary ,, 'tis ne wwoader to foe —_—_— 
with as greet weight ws Mercury ; which 3s Ukewiſedar 
TING the Wa: © : 
mr ABEF, twenty nine inches of Morauy EO am I 1 
{ 


— 25 erulyas che Mercury {ZE withinthe lower 

end'af the Pipe, is ſapported by the qutward inviraning 

Mercury; Thereafons: of theſe Phemamenr , arr taken 

from the altitudes of che (preffing Fluids : for chougha IN | 
Bvdy were never ſa light, yet multiplicatian of parts makes I | 
multiplication of weight z - which multiplication of parts: Iſl * 
in Fluids, myſt he according to altitude : for: multiplica- IW | 
tion of - parts according to thickneſs and breadth will ave 
do it, . Obſerve here, that if as much Air, as fills the Tub I 
between N- and L, wereputinto the ſcale of a Ballance, iſ | 
it would exa@ly'caunterpoiſe the thirty four foot of Water ll 
N R; poured into the ether 'fcale, 'Ftem , clrar as much | 
Water as will fill che Tub between E and A; is jut MW | 
the weight of the Mercury -E O, Laſtly, that asmuch 
Air as will fill the Pipe', between O: and: G-,: is juſt the Ml | 
weight of .the Mercary OP, . 


THEOREM XXVIII 
The" Preſſare of Fluids, doth not diminiſh , while you © 
fabtraf? from their thickneſs, but anly, whey 
100 ſubtract from their altitude, . 
Figure 7, 

; Or under Agpdling tis, let us look upan the fiift Sche+ 
matiſtm, where there are four:Pillays of Water, Now 

I fay,. theugh you cutoff: the three Columes of Water, 

upon ihe right fide, yet there ſhall cemain as much Prob 
ure, - 
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fare, in the quadrat font of VVater Q, as was, while 
theſe were intire,  Buc if you cue off from the cop ,' the 
YVacer E F GH, then preſently an alteration follows, 
not only 1n the loweſt parts, nigh eo the battom , but 
through all the intermediat patts: for-natonly the VVa- 
ter Q loſeth adegree of its Preſſute, bur the V Vaters Þ 
and O ſuffer the ſame loſs, This Theorem ho{ds true 
likewiſe in order co the Element of Air, For if by .Di- 
vine Providence, the Airthould become les in Altitude, 
chan it is ; then ſurely, the Brafil of the ambient Ajr, thar 
we breath in and out, ſhonld be by proportion weakned 
alſo, And contrariwiſe, if the Altitude -hecame more, 
then ſtronger ſhauld the Benji/ be here, withus, in the 
loweſt parts : both-which would be huittul eo creatures, 
that live by breathing, For if the Altitude of the Air, 
were far more then -it is, our bodies would be noder a far 
greater Preſſure, which ſurely would be very burtiul, And 
upon the other hand, if the Altitude of the Air, were far 
leſs then it is. we ſhould bear a greater laſsy for then, by - 
reaſon of the weak ZBenfil, we would breath indeed, but ' 
with great difficulty, | 


THEOREM XXIX. 
A thicker Pillar of a Fluid, u net able topreſs up aflen- 
derer, unleſs there be av unequal Preſſure, - 
Figure 3, 
—Or underſtanding this, let us fuppoſe this third Sche- 


JL matiſm to repreſent a veſſel with V Vater in it,as high ' 


as A B, among which is thruſt down to the bottom , the * 


Pipe G'H, open at buth-ends, I ſay then, the ewo thicker 
Pillars * 


wy, 


Pillats of Air. B A, and FB, 'preffing upon the ſurfaces 
the VVater AB, are not able to preſs up the Water HJ, 
or the ſlender Pillar of Air IG within the Pipe, the one 
higher then I, the other /higher then G, It ir be-ſaid, ll * 

they are heavier, becauſe they are thicker, Ianſwer, they 

are truly heavier, for the Pillar of Air F B apart, will be 

eng ang as the flender Pillar of Air IG. Bur, if 

you reckon the Pillar of Air E A, upon the left hand, 
th together, will be fix times heavier, then the Air 

I G: yetare they not able, either ſeverally, or coniund+ 

ly, to preſs up the Water H TI, higher then T, or the 

Air IG, higher then G, For ſolving this difficulty, I 
muſt ay conform to the fourth Theorem, that Fluid Boe. 

dies, counterpoiſeth one another, not according to theit 

thickneſs, and breadth, but according to their alritude on 
ly - therefore, ſeing the lender Pillar of Air IG, is as 

high, as either F B, or E A, it cannot be preſt up by 
them, For by vertue of tHfis equal hight, all the three 

preſs equally and uniformly, upon the ſurface of Water 

AB, and therefore according to the twelfth Theorem; 
there can be no motion, Bur if ſo be, the Pillar FB, 

were higher then the Pillar T G, then ſurely would 

the Water HI, bepreſtup,; for in ſuch a caſe, there is 

an unequal Preſſure, Or if the Pillar I G, were higher 

then the Pillar F B, then ſurely would the Warer TH be 

preſt down, there being again an nnequal Preſſure : the 

Water within the Pipe, being more burdened then the 

Water about the Pipe, Ina word, there's no more dit- 

ficulty here, then if the Pipe were taken away : in-which 

caſe, .there would be but one Pillar of Air, reſting upon 
the ſurface of Water AB, If ir be ſaid, the Pipe being 

thruſt down, makes of one Pillar, three diſtin& ones, ink 

conle- 
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conſequently a formal counter-ballance, or mutual ſuſten- 


of © cation, Be it ſo, yet becauſe all theſe preſs uniformly, 
1, MY there can be no motion; eroegln oh | 4 
1 "1, h008 | | = "IS 
þ THEOREM XXX: 


be W Fluids preſs not only according to pr 


if ' Lines , but according to crooked Lines, 
e | Ficure 4. 


& Or proving this Propoſition, let us ſuppoſe A B C D, 
he  tobealarge Veſlel full of V Vater, as high as AN B, 
7 © anda little Veſſel lying within it, near to the bottom,clofs 
\- {© above at M, but with an open orifice downward , as G, 
ir WJ and having ocher two paſſages going in to it, upon the 
n. right, and left fide,as EO, and FP, Now, Ifay; the 
8 Preſſure of this V Vater: , is not-only from N to M, ina 
yy MN $71 4ig4t line downwards, but-from E to O, and from- B 
Wl to Þ, by crooked lines, Nay, put the caſe this Veſlel had 
er Wl no paſſage in to it, but by. a Labyrinth, or entry tull of in- 
n; WM fricate windings, yet the Preſſure will be communicated, 
3.  thorow all theſe, even tothe middle of its and which is - 
id {MW more, the V Vater H or I, within the Veſſel , wouldbe 
is WW under the ſame degree of Prefſure, with the VVater E or 
e WM L, without, or with the VVater K or F, And which 
ye is ſtrange, let us ſuppoſe both the entries E: and F ſtop- 
>» WM ped, and nothing remaining open, but the hole G, which 
+ Ml 1 judge no wider, then may- admit the haifof ones head; 
£ yet thorow-that ſmal hole , ſhall the Preſſure be communi+ 
h I cated, to the parts of the Water within , in as high a de+ 
gree , as if the upper part of the Veſſel EML,. werecut 
off,.to let the Preſſure come downdireRtly, What istrus 
ISS CONE GUTWIEGT ; IFN 
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in-order eo Water, che ſame is train order co Air, or Me 
ety, or:any! orher Fluid, For, chough.a houfe were buit 
neyer ſo cloſs , without door, or witidow, yet if there ei 
main bur one ſmal hole in it, the Preſſure of the whole At, 
moſphere, ſhall be tranſmitted thorow that eatrie, and ſhal 
reduce the Air within the houſe, to as high a degree f 
Benſil, as the Air witkour, 1 S 


rn ———_ 


 THEOLEM XNA Tb 
The Preſſure , and Benſil of a: Fluid , that's in the Low: 
eſt toot, is equivalent ta the weight of the whale 
Pillar above, 
Figure.5, 


þ® underſtanding this Propoſition, letus ſuppoſe Ef 


to be.the lowelt foot of a Pillar of Air, cut off from 
thereft; and incloſed in che Veſſtl' EF, fix inches in-Dia. 
meter, or wideneſs, and twelve inches high, Now I-fay,the 
Bexſl and Preſſure, that's in that one foor of Air, is exad- 
ly of as great force and-power, as isthe weight of the whole 
Pillar of Air , from which it was cttt off, Igrt A Bb 
that Pillar of Air, which Tſuppoſe is ſix inches -chick , and 
fix thonſand fathom high, Take it, and weigh it ina Bak 
hnce, and fay. it weighs .500. pound , yer-che Preſſure, and 
Bexſfl, that's in theAir E FP, is of as much force: andif 
the onebe of fttengeht by irs weight,to move, », g, a grat 
Clock , thee orher by its 8ef/., will be of as much, This 
Propoſition is tree alſo in order ro Warer, For pn tho 
caſe” EF, were:the loweſt of 34 foor of Water: in it will 
be fontd as mach Preffure, and forte, as will be equivalent 
to the weight of. rhe whole thirty three-foor , from which 
| x 


\ 


Hydzoltatical T 
ie.was cut off, Bur here occurreth a difficulty, -for it the 
Preſſure, and Beyſsl of the foot of- Air EF, be equivya- 
lent to the weight of the whole Pillar of Air A B, which 
weighs-500 pound , then muſt 'the ſlender Pillar of - Air 
C D, that's but two inches in diameter, be as heay 
weighed in a ballance, as'the thicker Pillar A B, which 1s 
abſurd, I prove the connexion of the two parts of the 
Argument thus : as the Benſil of the Air GH, is to the- 
Benſil of the Air E F, ſo is the weight of the Pillar CD, - 
to the weight of the Pillar A B: but fo it is, that the 
Benſil of the Air GH, is equal in degree to the Benfil 
of the Air EF, according to the Theorem 21, Where 
it's ſaid, that the Preſſure of Fluids may be as much, in 
the leaſt part, as in the whole: therefore the Pillar C D, 
and che Pillar A B, muſt be of equal weight, when both 
are weighed together in the oppoſite ſcales-of a Ballance, 
which is falſe, ſeing the one is far thicker, and ſo heavier. 
then the other, There's no way to anſwer this objection, 
but by granting the Air GH, and EF, to be equal in 
Benſil, and yer the two Pillars nnequal in weight, becauſe 
according to the 22 Theorem,the Zexſi}of a Fluid is one 
thing, and the natural weight is another, 
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THEOREM XXK&XI TI: 


In all Fluids there s a Pondus and aPotentia, a 
weight and 4 power , counterpoiſing oye 
another, as in the Staticks, 


Hat part of the Mathematicks , which is called $tx« 

ticks, is nothing elſe, but the Art of weighing heas 

v) Bagies ;, in which , two things are commonly diſtin- 
? 8. guiſhed 


34- Hydzoſtatical Theezems, 

niſhed, wiz. the pondus and the prrextie,” the wer ht and 
= power, 'Tis , while two things mcconmg 
Poiling one another in the oppoſice ſcales of a Ballance, 
as Lead and Gold, the one being the pondwe, the other the 
patentia, Theſametwoare as truly found in the Hyd i 
fatichs : for while the Mercurial Cylinder is fuſpende 
in the Torrecellian Experiment, by The weight of the Ar, 
the one is realſy the poydes, the other the potextia, Or 
while into a Siphoen, with the two orifices upward, Water 
is poured , there ariſes a connterpoiſe , the Warer of the 
one. Leg counter-ballancing the Waterof che other, this 
taking the name of a pordus, the other the game of a py 
zentia, - *'Tis evident al{o,, whilea fucftace of Water, f@- 
ſtainsa Pillar of Water, this being the pozdzs, that the p»- MW yz 
zentia: Or, while a ſarface of Warer' ſaſtains a Pill 
of Air, the Pillar of Air being the poadax, and the ſurface Ml 
of Water the patentia, Or , white a turface of Quick- 
filver (ſuſtains a Pillar of Waceror Airs the ſurface is the 
power, and either of :the two is thepondus , or weight, x 
you pleaſe, . 
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THEOREM XXXxII1I 
Fluid Bodies can never ceaſe from motion, ſo long 
«4s the pondus exceeds the potentia, o7 the 
potentia #2 pondus, 

3-2 isa fare Principle in the Aydroſtaticks , which 
: willappear moſt evident, while we paſs thorow the 
ſ{ubſ{equenc Experiments , I thall only now make it appar 
by one inftaice, though afterwards by a handred, In the 
TEN Wy non, "1 ce, 
| chat 
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that though the Pipe were-never ſo long, rhat's filled with 
Mercury, yet the Liquor fubfides, and falls down alwayes 
till it come:twenty nine inches abave the ſartace of the 
fagnant Mercury below, The reafon whereof is truly 
this, ſo long as the Mercury is. higher then the faid poinc, 


I 2s long doth the pordas of it exceed the potentia of the 


Air; therefore the motion- of it downward can. never 
ceaſe, till at la@® by falling down,and becoming ſhorter , ir 
becomes lighter, in which inſtant of time, the motion 
ends, both of them.being now in equipondio, or in even- 


neſs: of weighr, 


THEOREM XXXIV- 

When-two Fluids of different kinds are in 2quilibrio-#6- 
gether, the height of the one Cylinder is in propartion- 18 
the hepo ht of the other, av the natwral wenght of the 

one is to the natural weight of the ather, 


Or underſtanding this Theorem, we muſt confider,thac 
when two Cylinders of the ſame kind, as one of Wa- 

ter with Water, or as one of Mercury-with Mercury , are 
counterpoifing one another, both are of the ſame alcitude, 
becauſe both are of -the ſame natural weight, But when 
the two are of different kinds, as a Cylinder of Air.with 
Mercury,or as a Cylinder of Air with Water, or as a:Cy- 
linder. of Water with Mercury, then it will be found, that 
by wie proportion, the one Liquor is naturally heavier 
or lighter, then the ocher, by that ſame proportion, is che 
one Cylinder higher or lower then the other, For ex- 
ample, becauſe Air is reckoned 1 4000 times lighter then 


Quick-filver , therefore the Pillar of Air that counter- 
E 2 poiſeth 


WY EOS $ 


I; > We ) ; . WP, 
ELIE TY 


5." 36 cal Lheozems, 


poiſeth the Pillar of Qaick-filver in the Tvrrice/Man pg 
periment, is 14000 times higher, The one is 29 inches, 
and therefore the: ther is- 406000. inches -: which wil 
amount to 33833 foot,or about 6766 fathom, counting 
five foot to a fathom,. And becauſe Air is counted 10c9 
times lighter then Water, theretore the Pillar of Air that 
ſuſtains the Pillar of Water is 1000 times higher, The 
hight of Water by the Preſſure of the Air is 34 foot; 
and therefore the hight of the Air is a thouſand times 34 
foot, And becauſe Water is reckoned 14 times lighter 
than Mercury,therefore you will find,even by experience, 
that the Pillar of Water, that counterpoiſes the Pillarvf 
Mercuiy, is 14 times higher, For if the Mercury be 
ten inches , the- Water will be exactly 140;. If it be 29: 
inches, the Water will.be:thirty-four foot, The-reaſon: 

is evident, becauſe if one inch of. Mercury be. as heavy 

naturally as 14 inches of Water , .it- follows of neceſſity, 

that for making ofa counterpoiſe, to every inch of Met- 

cury, there muſt be 14 of Water, and theſe in altitude, if 
each one above another, . 


: ” 


Hydzoſtact 


EXPERIMENTS, 
For demonſtrating the wonderful 


VVeight, Force, and Preſſure of the 
W ater-in its own Element. 


EXPERIMENT I 
Figure 6. 


BMRIHR cntry, that this knowledge, that's not- 
very common, and yet very ufeful, may be communica-- 
red to the meaneſt capacities, For, if at the firſt ,, any- 
myſtical, or abſtruſe Experiments , ſhould be propoſed - 
with intricate deſcriptions, they would ſoon diſcourage,- 
and at laſt hinder the ingenuous Reader trom making = 

| Tre # *, 
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grefs, For, ifamagdonattake up diſtinly, the Expe. 
riment ie felf firſt, he hall never beable to comprehend 
next the Phenomena, nor at laſt (ee the inferences of the 
eanclufions. Next, though fome of the” #r5a/s- may 
ſeem obvious, yet they afford excellent Phenomena, by 
which many profound fecrets: of Nature are difeovered, 
And if that be, 'tisgno matter what kind they be of, Then, 
the grand deſign here, isnat ta multiply bare', and naked 
Experiments z for that's a work to no purpoſe, for it's 
like a fanadatian without aſuperftra@ure : but the incers 
Liam is, not only t6 deſcribe ſuch and' ſuch :4igs, bue 
ro build ſuch and fuch Theorems upon them, and to infer 
ſuch and ſach canclufians, as ſhall make ftately building, 
and 9iye a man in-a ſhart time a full view of this. excellent 
Dodrine, | 

For the firſt Experiment.then; prepare'2 Veflel of any 
quantity, as A B CD, near half full of Water, whoſe 
{urface is M H, Prepare alfo- two-Glafs-pipes, the one _ 
wider, the other narrayer, open at both ends, which muſt 
be thruſt down below the Water, firſt topping the two 
upper orifices E and-F, This done, open the ſaid orifices, 


and you ſhall fee the Water aſcend imthewider ro G,andin 


the narrower to H, Now, the queſtion is, What's the rea; 
fon, why che Water did nor afcend,the ovifices E and F,be- 
ing ſtopped,and why it aſcends,they-being.apened:” To the 
S:1d pare I anſwer, the Water cannot aſcend, becauſe the 
imaginary ſurface of Water LK is-equally and'uniformly 
pret#- for with what weighe the oucward Water ME, 
and' H. K preſs the id ſurface, with the fame weight, 
dock the Aic within the rwo Pipes prefs'it, To the-fecond 
part} anfiver, the: Water: aſcends, becanfe the ſame ſir- 
tace- (the ovifices E and! F being opened) 1s — 
preſt: 
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preſt : for the outward Water M L, and HR, prels it 
more, then the Air within the Pipes do, The difficulty 
only is, why it is equally preft, the orifices E and F be- 
ing ſtopped, and why it Rneqmaly preſt, the ſaid orifices 
being once opened, To Unlooſe the knot, I muſt ſhewthe 
reaſon, why the Air within the Pipes, preſs the ſurface 
LK, with as great a burden, as the outward Water preſs 
it, For underftanding this, you muſt know, that when 
the orifice I is thruſt down below the Water, there ari- 
ſeth a ſort of debate between the lower parts of the Wa- 
ter, and the Atr within the Pipes, the Water ſtriving to 
be inat T, and the Air ftriving to keep it out : but becauſe 
the Warer is the ſtronger party, it enters the orifice 1, 
and cauſerh the Air retire a little up, one fou:th pare, or 
ſixth part of at inch, above I, and no more, which is a 
cal comprefſion it faffers, For the orifice E being ftop- 
ped, hinders any more compreſhon, than what is ſaid, in 
which inſtant of time the debate ends, the Air no more 
yeelding,and the Warer no more urging ; by which means 
the Air having obtained a degree of Bexfi/, more then ore 
dinary, by the Preſſure of chat little quantity of Water, 
that comes in at I, preſſeri the part ot the imaginary ſar- 


| face, it reſts upon, with as great weight, as the outward 


Water prefſeth the parts ic reſts upon, Buc when the 
orifice E is opened, the outward water M L, and HK, - 
preſs the.imagmary ſurface LK more, thah the Air with- 


inthe Pipecan do. And the reaſon is, becauſe by open- ' 


ing the orifice above, the internal Air, that ſuffered a 


| degree of Benſa more then ordinary, preſently is freed, - 


and conſequently becomes of le($ force, and weight; which. 
the Warer finding, that hach a little enteted the orifice T, -- 
inſtantly aſcends to'G, ir being leſsprefſed, thetithe Was * 
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- ter without the Pipe, . Now the reaſon, why it aſcends 
no higher then G, is taken from the equal Preſſure of the 
Body.that reſts upon the ſurtace M G H : For, aſſoonas ce 
it cames that length, all the parts of the horizoncal Plaia Ml fo 

of Water, is uniformly preſt with che incumbing - Air, IM be 
both within the Pipe,and without the Pipe. The Water I 4 
in going up, cannot halt mid-way betiyeen I and G, for 
then there ſhould be an unequal Preſſure in Fluids with- 
out motion, which is impoſſible; for the Water is ſtill 
ſtronger then the Air, till once it climb up to G, 

From this Experiment we ſee firſt, thac in Water there 
is a Preſſure and Force , becauſe having opened the ori- 
fice E., which is only cauſa per accidens of this motion, | 
the Water is preſt np from I to G, We ſee ſecondly, Ill © 
that Fluid Bodies,can never ceaſe from motion, till there be c 
an equal Preſſure among the parts, which is evident from Il ® 
the aſcent of the Water from I to G, which cannot halt ft 

 inany part between I and G, becauſe of an unequal Preſ- Ml © 

ſure, ill ic onceclimbup to G, We ſee thirdly , that E 
Fluid Bodies do not ſuſtain, or counterpoiſe one another t 
according to their thickneſs and breadth , but only accor- Il ® 
ding to their altitude z becauſe there is not hereany pro- 
portion between the ſlender Pillar of Water H K within \ 


the Pipe , and the outward Water that ſuſtains it , 1 : 
mean as to the thickneſs, therefore *tis no matter,whither I 
the Glaſs Tubs be wider or narrower , that are uſedin | © 
counterpoiſing Fluid bodies one with another, - And this Il © 
is the truereaſon, why *tis no matter, whither the Tub of : 
the Baroſcope be a wide one, or a natrow one, ſeing the Air WW. 
doth not counterpoiſe the Mercury , according to thick- i « 


xeſs, that's to ſay , neither the thickneſs of the ambient 
Air that ſuſtains , nor the thickneſs of the Mercury that 
Is 
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is ſuſtained, are to be conſidered, but only their altitudes, 
'Tis true, the element of Air is fourteen thouſand times 
higher , then the Mercurial Cylinder, yer there is a 
certain and true proportion kept between their heights g 
ſo that if the element of Air , ſhould by divsne providence 
become higher or lower, the height of the Mercury would 
alter accordingly, 


ee RE Sh. 492 


EXPERIMENT: IL 


Figure. 6, 


Ake out of the Water, the wide Pipe EGI, and 
ſtopping the orifice I, pour in Water above at E, 

till the Tub be compleatly full, Having doae this, thruſt 
down the ſtopped orifice I to the bottom of the Veſlel, 
and there open it , then ſhall you ſee the Water fall down 
from E to G, and there halt, The reafon is taken from 
unequal Preſſurez for the Tub being full of Water from 
[Eto I, that part of the imaginary ſurface, upon which 
the Pillar of Water reſts, is more burdened than any other 
part of it, namely more then L or K , therefore ſeing 
one part is more burdened than another , the Cylinder of 
Water that cauſeth the burden, muſt ſo far fall down, till 
all the parts be alike preſt, in which inſtant of time , the 
motion ceaſech, This leads us to a clear diſcovery of the 
reaſon , why in the Baroſcope., the Mercury falls from the 
top of the Tub of any height, alwayes to the twentieth and 
ninth inch , above the ſtagnant bag. For ex- 
ample, fill the Pipe NQ, which is fixty inches high 
with Mercury , and opening the orifice Q, the Liquor 
hall fall our, and fall down from N, till it reft at R,which 


of the imaginary ſurface of Air X $, apot-which te 
Cy linder of : 


tween the Silver within the Tub, and the Air without 
If it be faid, I feea clearrealbn, wh 
M L,. ought to ſuſtain the inward G I, but*cannot ſee, 
why the ontward Air T Z'S and VR X:, ou#ht to ſy- 
ſhit che itiward Mercury RX : neither do I {ee a reafon 
why ir ſhould halrac R; as rhe Waterreſtsat G, I 2- 
ſwer, chough ſenſe eannor petceive the one, as evident) 
- as'the 6ther, yer the one is as ſure as the other, - For tk. 
ing vpþ the reaſon why ir halts at Rt, 29: inches above X, 
you-muſt remember, from che 2:5 Theorem, chat che 
Preſſure of che Ait upors Bbdies, _ is equivalent co the 
weighr of 34 foot of V Vater perpendicularly, or 29 inchis 
of ®vich-filver, The Pillars'of Air then TZS, and 
V.R X; being as heavy each one of them;, as two Pillis 
of Metcury, each one of them 29 inches high, it follows 
of neceſſity , that the Metcury within the Tab, muſt 
as highas R; *Tis no wonder to ſee the $7/vey haltatR, 
provided R X;, and Z'S, were two bulks of Mercury, &t- 
vironine- the Pipe, as the ontward VVater environs the 
Widet and nartowet Pipe, Neither ought any to wonder, 
when the $:tver falls down; and reſtSat R; nothing envi. 
roning rhe Pipe but; Air, ſeing the Prefſure of che Air 
equiyalenc. ro the weight .of 29 inches of Quick- Boe. 
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ret: W This Experiment is eaſily made: take therefore a Gender 
pat W Glaſs-pipe of any length, beyond yo inches, open at both 


tle MW ends ; but the lower end Q, muſt be drawn {6 ſmall by « 
the flame of a Lamp, that the entry may be no wider, than1 

the W :dmic the point of a ſmall needle, or the hair of ones head, 
Po Then ſtopping the ſaid orifice, pour in Mercury above at 
ie, W theorifice N, till the Pipe be compleatly full; Next, 
the W cloſe the (aid orifice with wet Paper, and the pulp of your 
be. fingers, and opening the lower orifice, you ſhall find, 
u, W (which is very delightful to behold ) the Mereury {prir 
ter WW ou, like unto a ſmall filver threed, and falling down from 
© BW chetop N, ſhall reſtatR, che mation cealing ar the nar- 
lv toworifice Q, This thews evidently, that there is not 
IN, BY need alwayes of ſtagnant Mercury, for trying the Forriced- 

il lien Experiment; but only when the mouth of the Pipe 
tl below is wide : for being narrow, tlie ſver runs flowly 
k- out, and — ſubſidesflowly above, - and coming 
x, down ſlowly to R, there reſts, But when the mouth is 
ne WY wide below, the ſilver falls gown ſo quickly, that it goes 
I beyond R, before it can recover it ſelf , which recovery 
"WM would never be, unleſs there were ſtagnant Mercury to 


rn up again, . | | . +5. ll 
ns Prom what is faid, ye feefirft , thit when one part of a 
: furface of Water or Air, is more burthened than ang- 


ther, the burthened part preſently yeelds, til ir þe go mote 
, MW burtheged than the other, This is. clear from. che talfing 
"BB downgfthe Water from ' E' to. G, WHiCh cannot he fup- 
ported by the part T,' hecauſe more. byrthened an the 
ref, We ſee ſecondly , rhat the element of Air, rets vp- 


g | 
i 01 the farfaces of alt bodies with aonlideiable weig 
"WM otherwiſe fr chuld woe f fe ghe. Woe eh ; fall 
down ffom *E'to*G ?forifit aid not Feft upod the + ce 
; _ MH. 
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M H, with weight, the Water could neyer be ſuſpended, 
ſeing the application of the finger to the orifice E, i 
only the. accidental cauſe of this ſuſtentation, We ſe 
thirdly, that according to the difference of nutural weight 
between. two Fluids, ſo is the proportion of altitudes.he. 
tween two of their Cylinders:theretore Air being reckoned 
14000 times lighter then Mercury, it followes-char the 
Cylinder of Mercury ſaſtained by the Air,muſt be r 4000 
times lower-and ſhorter , than the Cylinder of Air tha 
ſuſtaines it;which appears from this experiment to be true, 
{eing by the Preſſure of-the Air ,, which-is thonghe tobe 
about 7000 fathom: high, 29/inches of Mercury is (upport- 
ed between R'and X, Ina word, it Air:be naturally 
1.4000. times lighter than Mercury, which is very pro- 
bablezthen muſt the alticyde oft ,, commonly called the 
Atmoſphere , be fourteen thouſand times, nine and twen» 
ty inches, that is 406090, : ar of feet 33833. 


rs 


Sim. 


EXPERIMENT ITI1 
F:03-:19 19 Figure 6, = 
T Hile the. outayard ,- and inward Water are of the 
'Y fame alticude, withdraw the inward Air E G 
ſuRion, or by any other device you think fir, and you wi 
find the Water riſeas high as E ,. which I ſuppoſe tobe 
34 footaboye. MG H,. The ſame Phenomenon happens, 


in taking the Air out of the narrow Pipe FK, Theres 
ſon-is ſtill unequal” Preſſure ;. for in removing the Ar, 
_ thar's within the Pipe, the part of the ſurface. M, and the 
part H, remaines.burthened,, while the part G is freed 
«cirsburita* thereſore this pact of the ſuriace, bing le 


rated; 
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rated of its burden, that came down through'the Pipe, ins 
ſtantly riſes, and climbs up as far, as the outward Air reſt- | 

ing upon M and H, can raiſe it, which is to E 34 foot: 
for the Preſſure of the: Air upon the ſurfaces of all Waters, 
according to the' 25 Theorem, being equivalent to the 
weighrof 34 foor of Water, muſt raiſe the ſaid Water in 
the Pipe 34 foot, You do not wonder, why itriſcs from I to 
E, as inthe firſtexperiment; no more ought you to won- 
der, why it riſes. from G to E, ſeing the weight of the 
Air, doth the ſame thing , that 34 foot of Water reſting 

upon the ſurface M H, would do, | 
From this experiment we ſee fiſt; that the Preſſure of the 
Air, is the proper cauſe of the motion of Water , up tho- 
row Pumps and Siphons, or any other inſtrument , that's 
uſed in-Water-works of that kind, for if the weight of the- 
Air, reſting upon the ſurface M H be the cauſe, why 
the Water climbs up from:G to E, the ſame muſt be 
the cauſe, wy the ftagnant Water followes the Sucker of 
the Pump, while it's pulled up, Andthe ſame is thecauſe, 
why Water aſcends the Leg of a S$iphoz , and is the cauſe, 
why motion continues after ſuQion is ended. We ſee (e- 
condly, thatevery Prefling Fluid hath a Sphere of aitivity, 
to which it is able toraiſe the Fluid, that is preſſed, This 
1s evident in this experiment , becauſe the Preſſure of the 
Airreſting upon M H , isable to raiſe the Water, the 
light of E in the wide Pipe, and the hight of F in the 
narrow, and no further , eyen though the ſaid Pipes were 
jarlonger: and this altitude and higheſt poinr-is'preciſely 
34 tootbetween Air and Water, We lee thirdly , that: 
tis all one matter, whether Pumps and Siphons be wider or 
narrower, whether the tub of the 8 aroſcope be, wherein'the * 
Mercury is fufþended , ofa large Diameter , -or of #lefſer . 
| oh Diameter, . 


3s _ Poe ono 


Diameter, This is alſo evident fromthe fame experiment 
= thereis. a9 more difficulty in. eaufing.the Water af- 
the wide Pipe, than in cauſi ng aſcend the narrow 
ane, Andthe reaſon is, becauſe preſſing Flyid re- 
pects not the preſſed Fluid , accordipg to its 1hichneſe and 
breadth ; but only according to its a/titede. Therefore'its 
as ealie for the Air,to preſs. yup Water .thraugh a Pump - 
faor in Diameter , asto preſs it up .through a Pump, but 
one t097 1n Diamere, 


EXPERIMENT L V- 
Figure 7. 


Tir repreſents a large Veſlel fyll of Wa 
ter, whoſe firſt and yiltble ſurfaces DE HK, The 
hax's ima ingry, is, Ls fix togt below it, The 
KS: of the ſame ind. R s MG, fx togr lower, The 
fourth.,..is NF © toar yet lower, The laſt , and 
loweſt,is ABC. > Yoo are bo alſp four Tabs, qv racher 
one Tub under four divers poſitions, with hoth ends apes. 
Aicer this Tyb D A is that below che Wager, cill it af 
cand , 5 hi gh a "Y in is oy it eapb races your fingers, 
41) ic ba palitiqn aft Pipe E. Fa and Og 
youſhall 6 &, as the Nee of Doe alcends, the 
ger of Wes aus by pres lrg wee it þeg oh = 
4006 F, RIG lifai Fil doin WT vs erhe po 
BLIPA. gf.the You the Cy 
MTN <F je hog, Gs if it þe;(cityated, 


— omas na longer than 
als. hers the ſame.z name- 
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hich as F, it comes to.the imaginiar ſurfice N 0, which 


is not under ſo much Prefſure,. as the other is ; therefore 
one patt of it being more bardened, rhan another,. namely 
the part upon which the Cylinder of Water reſts, it pre- 
fently yeelds, and ſuffers the Cylinder to become ſhorter, 
and lighter, rill it become no heavier, then is proportio- 
nable to its own ſtrength, To make this reaſon more evi- 
dent, it is to benoted, that no ſurface of Water is able to 
ſupport a Cylinder higher then its own deepneſs, that is to 
ſay, if a ſurtace be 4© foot deep, it isable to ſuſtain a Cy- 
linder 46 ſoot high, and no more - therefore rhe ſurface 
N O, being but 18 foot deep, it cannior ſuſtain a Cylin- 
der 24 foot long - for if that were, then che Porentic, 
ſhould be inferiour ro the Pordys, which is impoſlible in 


the HydroRaticks, In effect, it were no leſs abſutdiry, 
then to ſay, 1 $ ounces are able ro counterballance 24, For- 


a ſecond trial, lift up the ſame Pipe higher, till it acquire ' 


che poſition of the Tub GH) in'this caſe, che Cylindet 


of Water within'it, becomes yet ſhotter, -evenoloriger; . 


than GH; Thereaſon is the ſame; namely unequal Preſ- 


ſure ; for when a Cylinder of Water 1 8 foot High, comes - 
to creſt upon chis ſurface, that is but 1 2 foot deep,'3t makes - 


one part of it more burdened rhen another ; therefore the 


art that is more preſt; PR ny and ſuffers the - 
1 


>ylinder to fail down; t 


| the Poydweok it; become equal 


to its own Porentix, . For the laſt trial , lift op che Tab, - 


eill it acquire the poſition of the Pipe: K'T: itt this caſe, the 
Water within it becomes no longer then KI, the ſurface 


L1, chat is bue fix foot deep: ;- nos being able to ſuſtain A ? 


Cylinder r2 foot high,: 
From this Experiment we ſee firſt, that int all Fluid Bos: 
dies thereis a Prefſure, which is more or nag. 
| þ 


T 


the deepneſs of that Fluid; this is evident from the four 
ſeveral ſutfaces z there being more Preſſure and force in the 
loweſt ABC, then in thenext NOy and more in this, 
then in the ſurface MG, and more in this, then in LI, 
Ve ſee ſecondly, that inall Fluids, there is a Poydwe and 
8 Potentias, which two are alwayes of equal force, and 
ſtrength; the Potentia is clear and evident in the ſurface, 
by ſupporting the Pillar, which Pillar is aothing elſe, bur 
the Pondus ſupported, And that they are alwayes of equal 
ſtrength, is moſt evident alſo; for when you endeavour 
to make the Pondus unequal to the Potentia, in making a 
ſurface 18 foot deep, to ſupport a Pillar 24 foot high, they 
of their own accord become equal, the Pillar becoming 
ſhorter, and ſuitable to the ſtrength of the ſurface that 
ſuſtainsir, We ſee thirdly, that 'cis impoſſible for one 
part of. the ſame Horizontal ſurface, to be more burdened 
then another : for when you endeayour to do it,by ſetting 
a longer Pillar upon it, the part burdened inſtantly yeelds, 
till it be no more preſt, then the nexc part to it, We ſee 
fourthly, that the inequality, that is between the Pondws 
and the Potentia in Fluids , is the proper cauſe of the mo 
tion of Fluids, For when you endeavour to make a ſur. 

face 30 foot deep,ſuſtaina Pillar 40 foot high, this inequa- 
lity is the true cauſe, why the Pillar ſubſides , and. talls 
dawn, and why the ſurface yeelds, and gives way to it, 
And this inequality is the true cauſe, why the motion of 
Water thorow Siphoxs continues, For underſtanding this, 
you mult conceive a Siphon,to be nothing elſe, but a crook- 
ed Pipe with two legs, the one drowned among Water, 
the other hanging in the open Air,  Theuſe of ir is, for 

conveying Wine or Water from one Veſlel to another, 
Which is eafily done by ſuRtion, Now atter ſuction is = 
6d, 
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ed, themotion of the Water continues, till.the ſurface 
become lower, then the orifice out of which it runs, The 
true reaſon then, why the Water flows out, is the inequa- 
lity between the Potenti2 of the Air, and the Poydas of the 
VVaters the Poydus being ſtronger then the Potentia. 
For in Air as in Y Vater, we muſt conceive Horizontal 
ſurfaces ; and theſe ſurfaces to be endowed with Preſſure 
and force, as are the ſurfaces of V Vater, Now when the 
leg of a Sipbop is hanging in the Air, it muſt reſt upon One 
ſurtice or another, and conſequently the VVater in it, 
muſt reſt upon the ſame ſurface, It the Potentia of the 
ſurface be ſtronger, then the Poxdws of the V Vater; the 
VVater is driven backward, which alwayes comes to pals, 
when the orifice is higher, then the ſurface of the V Vater 
of the Veſſel, among which the other leg is drowned, If 
the Potentia of the ſurface of that Air, be of equal power 
and ſtrength, with the Popdss of the V Vater, the V Vater 
goeth neither backward, nor forward, but ſtands in equi- 
librio: this happens, when the orifice is neither higher, nor 
lower, than the ſurface of the V Vaterin the Veſſel, Bur 
if the Potentia of the ſurface of the Air be weaker, than the 
Pondys of the VVatery in this caſe, the Air yeelds, and 
ſuffers the V Vater to run out, even as a ſurface 3o foot 
deep, yeelds to a Pillar of V Vater 40 foot high, The ſame 
inequality is the reaſon, why V Vater climbs up the Pump; 
why VVeter climbs upa Pike, when a man ſucks with his 
mouth, Before ſuction, the Potentia that's in the ſurface 
of V Vater, among which the end of the Pipe is drowned, 
is of equal force with the Ponds of the Pillar of Air, that 
comes down thorow the Pipe, or Pump ; but aſloon as a 
| man begins to ſuck, the ſaid Pillar of Air becomes lighter; 
and the V Vater finding this, preſently aſcends, The ſame 
G is 
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is'the rexſon, why the Meronry falls down to 29- inches 
the Baroſcope, and no furcher: for us long us the Paadenys 
the PMarof Mercmy,exceeds the Porenr3u'f the furtaces | 
Air, ſo long doth the motion comme ; 'and when bot | 
are become equal in force,the motion cexferh, V Vhen the | 
Glaſs-tub is 40 inches long, 2nd filled with Mercury, an] 
inverted after che common manner, you are endeayourin | 
25 it were, to cauſe a/fnface 29 inches deep, ſuſtain a Þi| 
lar 40 inches high, which is utterly impoſſible m Fluid: | 
It is judged by many a wonder toſee the deflux of the Met| 
cry in. the Baroſcope 3- but in effect; there's no more coſe 
of admiration- in 1t; than vo fee the Cylinder of Ware| 
orow ſhorter, by. lifting che Pipe wp from one ſurface | 
another, | 
From this Experiment, we ſee the true reaſon, why the| 
Metcurial Cylinder of the Baroſcope becomes thorrer_an{] 
ſhorter, according as 8 man climbs wp a mountain with it,| 
For at theroot ofthe hill, theſurface of Air, that ſaſtaig| 
the Pillar of Mercary, . is of greater force, than the ſurface| 
at the middle part : and rhis is ftronger than any ſnrface a 
the top,, The Pipe therefore-being carried np from one| 
ſarface to_ another, the Mercary in it, muſt ſubſide, and| 
{all ' down, even as the Water falls down, and become 
ſhorter, by lifting the Pipe from the ſurface AB CD to 
the furface NO, And as thewhole V Vater would fall 
down,if theorifice I,werelitted above the farface D E HK,| 
ſoit the Bgaroſcope could be carried fo high, t1!l-it came| 
above the top of the Air , the whole Mercurial Cylinde| 
would ſurely tall down,. And as by thruſting down the] 
ſaid Pipe to the bottom of the Veſle! again ,s the P! 
D A; the VVarter aſcendsin it ; fe by bringing'down the 
Baroſcope to the earth again, the whole 19 inches would 
Tie again, - > E.XPEs| 
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- EXPERIMENT V- 
«| Figure 8, 


"mY 
ik | IIlthe Veſſel A D G H with YVater to the brim; 
Next, thruſt down the open orifice of the Tub-D A, 

W to the bottom , and you ſhall fee che V'Vater aſcend in 

W it, as high as D, according to the firſt experiment, When 

W this is done, recline the ſaid Pipe, till itly as B E, and. you 
ſhall find the Pipe, compleatly full of V Vater, Next,erec - 

W the ſame Tub again as D A, and you ſhall ſee the. Cy- 

WT linder of V Vater fall down, and become ſhorter, as at firſt, 

W For falving this Phenomenon, and ſuch like, I muſt _— 

W thisV Vater to be 50 inches deep,and theTub I Ajand BE 

"el 90 inches long : and the ſaid Tub in reclining , to deferibe 
(I the quadrant of a Circle FE G, Now the queſtion is,why 
t, "F there being but 50 inches of Water in theTub, while ere&- 
818 cd. there ſhould be 60 in it,, when it is reclined £ Second- 
© ly, why there ſhould be go inches of Waterin theTub BE, 
a and but 50 init, when it ſtands Perpendicular, as DAe - 
k Tf you reply, becauſe thereare 90 inches i re&#a lines be- 
tween the point B, andthepoint E, andbut 50 between 
A and D, Bur this will not anſwer the caſe; becauſe, 
it you ſtop the orifice E, with the pnlp of your Finger, . 
betore it be ereted , youwill find the Tab remain full of 
[8 V Vater, even while it ſtands Perpendicular; and fall down, 
"18 when the orifice is opened, Or , while the Tub ſtands 
" Perpendicular , ftop the orifice T, and recline iras B E: 
W yer a0 more Water will be found in an 50 inches : by 
| 


| by unſtopping the ſaid orifice, the V Vater climbs up from 
W KR to-E,and becomes 90 inches, Now. what's.thereaſon, 
.G 2 | why 
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why it runs upfrom RtoE, and why it falls down from 
I co D? I anſwer then, the V Vater muſt run-up from R 
ro E, becauſe of the inequality, that's between the Pondu 
of the Cylinder BR, and the Potentia of the ſurface of 
VVater ABC, that ſupports the ſaid Cylinder, Far 
underſtanding this, know, while the Tub is ereed , there 
is a perfect equality. , between. the weight of the Pillar A 
D, and the force or Power of the ſurface that ſuſtains it, ſe 
ing a ſurface 50 inches deep, ſupports a Pillar 50 inches 
high... But aſſoon+as the Tub is reclined, there ariſes ane 
inequality. between the ſaids two parties, the Ponds of 
the Cylinder becoming now leſs than before, If you ay 
the quantity of the Y Vater is the ſame, namely 50 inches, 
in the reclined. Tub , as well as in the Perpendicular, 1 
grane the quantity is the ſame , but the weight is become 
leſs, Now the reaſon, why the ſame individual YVater, is 
not ſo heavy as before, is this ; there are 40 ounces of 
it,. ſupported by the fides of the Tub within z which 
were not, while the Tub was.erected: for in this poſitis 
on, thewholewei hr of the Cylinder reſts upon the ſurface: 
but while the Tub is reclined, the ſaid ſurface is eaſed , and 
freed of 40 ounces of it z this 40, reſting and leaning upod: 
the ſides of the Pipe within, - The.ſurface then-, fin ing 
the ſaid Cylinder lighter now than before, inſtantly drives 
itup from R. to E, qo inches,, And likewiſe, whenthe 
reclined Pipe is made Perpendicular, the Water falls down 
from I to. D, becauſe of the inequality, that's between 
the P-ndus of the Pillar-, and the Potentia of the ſartace; 
this ſurface 50 inches deep, not being able to.ſupport a Pil- 
lar go. inches highs for if this were, then one part ,. ſhould 
be more burthened than another, which is impoſſible, 
It is to be obſerved , that by how- much che more, a 
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Tub is reclined from'a Perpendicular, towards the'horizon- 
tal ſurface ABC, by ſo much the moregrowes the in- 
equality, between the Poydus and the Potentia,and that ac- 
cording to a certaine proportion. Hence is it, that the 
Tub being reclined from 60-degrees to '50., there ariſes a: 
oreater inequality between the Poxdxs of the Cylinder, and 
the Poteatia of the ſurface, than while it is reclined from 70 
to 60-: and more yet in moving from 50 to 40, than in 
moving from 60 to 50,and ſo downward, till it be horizon- 
tal, in which poſition, the whole Pondss is loſt. And cons 
trariwiſe, while the Pipe is elevated, the Poxdns begins to 
grow ; and growes more, being lifted up from 10 to 20, 
than from 1 to 10: and yet more 1n travelling from 20 to 
30, than from 1a to 20, and ſo upwards; till it be Perpen- 
dicular, in which poſition, the Cylinder regaines the whole 
Pondus and weight, it had, This proportion is eaſily 
known , for its nothing elſe , but the proportion of Yerſed 
Sines upon the line F By tor according to what meaſure, 


theſe unequal diviſions become wider ,. and wider from 90 


to 1, according to the ſame proportion does the Poxdus of 
the Cylinder become leſs and leſs: and contrariwiſe,accord 
ing to what proportion the ſaid diviſions become more and 
more narrow from 1 t0 90, according to the ſame meaſure 
and rate , does the Pondus of the Cylinder.become greater 
and greater, . | 

From this experiment we ſee firſt , that two Cylinders 
of Fluid bodies, differing much in quantity , may be of the 
ſame weight: becauſe though the Cylinder B E 90:inches 
long, be far more in quantity, than the Cylinder D A; 
that's but 50, yet both of them are of the-ſame weight; in 
reſpeQ of the ſurface that ſuſtaines them, Tf it be ſaid, the 
one.is really heavier,..than che other , notwithſtanding yr . 
Ai\Ll: 
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all chis, Tanſwer, it is fo indeed, in'reſpedt of the Libre, or 
Artificial Ballance , that we commonly uſe in weighing of 
things: bur it is not fo in.reſpe& of this Natural Ballance, if 
I may ſo ſpeak, wherein Fluid bodies are onely weighed 2. 
ter this manner, We ſee fecondly a clear ground for ſer. 
ting down the ninth Theorem , namely , that in all Fluid 
bodiesa twofold weight may be diſtinguiſhed, one Sexſible, 
another 1nſenſible : becauſe the Sexſiple weight of the Cy. 
linder of Water B E, remaines ftill che ſame, even though 
it ſhould be reclined to G; for take it out, and weigh ir 
ina Ballance , it will be as heavy the one way as the other, 


I But it is not ſo with the 1»ſenſib/e weight z ſeeing the Tub 


begins no ſooner to recline, but afſoon it begins to dimi- 
niſh, and grows lefs, This 1nſenfible weight is nothing 
elſe, but the ſe»ſib/e weight conſidered after another manner, 
Fot look upon the weight of the Pillar of Water BE, as 
it weighs in a pair of Scales,it is then Sexſib/c, and weighs ſo 
many ounces, and cannot be more or leſs : bur look upon 
it in reference to-the Potent; aof the ſurface,that ſuſtains it, 
it is then 7»ſenſible as to us - for though a man ſhould put 
his hand below the Water, and endeavour to find the 
weight of the ſaid Pillar, yer he ſhall not findic , though 
that part of the ſurface upon which it reſts, doth really 
(if I nay ſo ſpeak) find the weight of it, And as it 1s 
Tuſenſible, ſo is it ſometimes more, and ſometimes leſs, 
according/as the Tub is elevated, or reclined : now theſe 
two being pur together, gives a very probable ground for 
this diſtimtion, We ſee thirdly, that the Paydes or weight 
of Fluids, doth not only preſs: according to Perpendicular 
lines, but according to. lines falling obliquely upon the 
imaginary ſurtace , fo doth the weight of che Pillar of Wa- 
ter BE, preſstheſurface ABC, Welte fourthly, _ 
; ui 
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Finid Bodies , do- counterpoife one another , according 
to Altitude only-: for put the-caſe, the Pipe B E, wefe ren 
times wider then't is, yetwill the farface ſuſtain the Wa- 
terin it, provided the Pipe keep ftill the ſame polirion of 
Altitude, namely 50 degrees : the reafonfeems ro be thiss 
for it the Baſe of the Pillar become more in Dizmeter, ie 
neceſſarily requffres a larger part-of the farface to reft upon g 
which larger part is really ftronger than the lefſer part, as 
willbe ſhewed afterwards, From this Experiment we ſee 
laſtly, an evident reafon, why the Mercurial Cylinder in 
the Baroſcope runs up, and fills 'the empty ſpace, when the 
Pipe is reclined, and why it runs down , when the Tub is 
erected again, In effect, the reaſon is the'ſame,namely, an 
inequality between the Pondus of the Quick-filyer, and the 
Potentia of the fartace of the Air : for when the Tub be- 
vins to recline, the Poxdus begins to reſt upon thre ſide of 
the Tub withm ; by which'\means the Potentia ofthe ſure 
face finding the burden lefs, inſtantly thruſts up the ſtag= 
n2nt Mercory to ſapply that lofs, feing'two Flaids cannot 
counterpoiſe one another , 'unlefs they be in #quil;brio, 
And contrariwiſe, affoon as the Tubbegins to be erected, 
the Ponaus of the Mercury begins to grow, and fo overs. 
comes the Potentia'of the ſurtace, till by talling down' it 
can do no more, 


EXPERIMENT VE 
Fionte g, - 

His Schematifin repreſents a Velldl fall of Water, - 

EL - whoſe firſt and viſible ſurtace is HTK, theſes 


coad, which is imaginary, is E-F G # thethird, ABCD, 
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Beſides-theſe three in Water, conceivea fourth:in the Air 

above the Water, namely -L MN, Upon this aerial ſur. 
face, reſts the orifice M, of the Tub T M, opea aboye 
Upon the ſurface EFG, is ſtanding the mouth F, of the 
PipeSF, Andupon the ſurface ABCD, ſtands the 
Pipe RB, open at both ends, After the orifice B is 
drowned below the V Vater, -you will find the Liquor iſe 
from BrtoH, Then cloſe with the pulp of your Finger 
the month R, and life the Pipe (o far up, till it havetke 
Poſition of the Pipe S F ; and you ſhall ſee the V Vater 
hing in it between F and O, Laſtly, bring the ſaid ori. 
fice compleatly above the V Vater, till it have the poſition 
of the Tub T M; yet ſhall the V Vater ill. hing in ir, 
as M P, The firſt queſtion is, what ſuſtains the V Vater 
I O; forthe part F I, is ſuſtained by the ambient VVa- 
ter? 1I anſwer, it cannot be the pulp of the Finger clo- 
ſing the orifice S , for though, by taking away the Finger, 
the V Vater O I falls down, and by putting to the Finger, 
it is keeped up, yet this proves not the pulp of the Fin- - 
ger to be the principal, and immediat cauſe, I fay then, 
the V Vater OI is ſuſpended by the weight of the in- 
cumbing Air,reſting upon the ſurface HI K, For undet- 
ſtanding this, conſider, as I faid before, 25. Theorem, 
that the Preſſure of the Air upon all Bodies, is juſt equi- 
valent to the weight of 34 foot of VVater, Hence then 
isit, thatif the Air be able to ſuſtaina Pillar of V Vater, 
34 foot high,it muſt be able to ſuſtain the ſhort Pillar O1, 
that exceeds not four foot, The ſecond queſtion is, whe- 
ther the pare F, be equally burthened with the part E, or 
 G; for it would ſeem+ nor, ſeing the VVacter OIF, is 
but four foot High $ whileſt upon E -ot' G! is'refting, not 
only more rhena foot of 'V Vater to the top HIK, = 
the 
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thewhole weight of the ; Armoſphere upon the ſaid  top- 
isreſting, which is equivalenc co the. burden of 34 foot of. 
YVater, . I anſwer, there's more to be conſidered; than 
that four foot of V Vater , which in it ſelf is but of ſmall . 
burden, therefore to this we muſt- add the weight 'of- the 
Air between O and S, within the Pipe (remember thar/ 
the orifice S is Ronged with the pulp of the Finger) which 
in effe&t will be as heavy as 31 foot of. V Vater, Put the 
caſe then, F, to be one foot below the firſt ſurface HIK, 
2nd the VVater OI to. be three foot , then ought the 
Air O'S, to have the weight of 3x foot, becauſe the ſyr- 
face EF G isable to ſupport a Pillar-of 35; foot, This 
I prove, becauſe the part E, de fadFo, ſuſtains 35 foot, be- 
cauſe.the Air above is equiyalent.t0-34 foot. of it, and 
there is afoot of V Vater between it-and the rop,, namely 
between E and H, The third queſtion is., how it comes 
ro paſs, that the Water ſtill remains in-the Pipe, after the 
orifice M is brought above the ſurface of the Water z- for 
there.is here no ſtagnant Water guarding it, as guards the 
orifice F, I anſwer , that the baſe M, of this Pillar of 
Water P M, as really reſts upon the horizontal furtace of 
this Air LMN, as a Cylinder of. Braſs or Timber reſts 
upon a plain Marble Table, and after- the ſame manner, 
Remember that the orifice Tis ſtopped all chis time, with 
the pulp of the Finger, If it be ſaid, that the part M, is, 
more burdened then the part 'N, ſeing it ſuſtains four foot 
of Water , -which the part N ſupports not ,' and the Air 
P T within the Pipe alſo, which is of as much Bexſil and 
Preſſure, as the Air NY is of, For clearing of this dif-- 
bculty, conſider, that the Pillar Þ M. is ſhorter now than 
befo'e; tor the orifice M coming up from D; ſome inches 
of Water falls out ,” as will be found by Experience, Sup- 
H | pole 
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oſe then , rhat'sf four ſoo ,- fix inches fall'onr ; if this 
be, then phe incloſed Air berween- P'and T, muſtbe fig 
inches longer; if this be, then of neceſſiry the Bendil of ir 
muſt be proportionably: remitted and (ſickened: whence 
follows'b eqs 1. rr neceſſity, that it cannot burden the 
"Water PM, with'ss-much weight as- it had, and'conſs. 
quetitly the'ſurface of Air! cannor be fo: muctt: burdened 
Ir muſt then be no more bu-dened with them-both toge- 
ther,chanit is-with the ſingle Pillar of Air Y N, If then 
the Water P'M, bethree foot and an half, the weight 
of the encloſed Air 'F Þ',. muſt be exactly the weight of 


thirty footof Warer and' an half, 
From this experiment, we (ee firſt the Pteſſure-of the 
Air. for by it the Water OT is ſa{pended', and by the 
ſame preſſure is-che Water Þ-M' ſuſpended; We ſee ſe- 
condly, that'in Air, there isa power of dilatirfg'ir ſelf, and 
thatthis dilatation never Happens; without a refaxation'df 
the Brenfil,, We ſee thirdly, that one Fluid cannor ſuſtain 
another, unleſs the Pvrentia-of the one, be equal to the 
Ppadue of the other, as is clear from the Aerial ſurface, that 
cannot ſuſtain the whole tour foor of Warer , bue ſuffers 
fix inches-of ir to fall our, thatrhe Pondasof thereft, and 
the Air above it, may' become equal to its own: Potenria, 
', Weſee fourthly, that Fluid Bodies have not only a-power 
of preſſing: downward, but of preſſing upward likewiſe: 
23 isclear from-the Water O-1I, tfiat's ſuſpended' by the 
Air prefſiag down the ſurface of Water HTK. It preſ- 
ſech upward alſo, while it ſupports the Water P.M, This 
Experimentalſo anſwers a cafe, namely, whether ornot, it 
is alwayes needtl to guard the orifice of the, Tub of the 
Baroſrope with ſtagnant Quick-filyer ?* I fay then, ic is not 
alwaycs. needful , - provided the orifice be of a narrow 
© HS | diameter; 
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diameters for experience tells, that while it is ſuch ; the 
Mercury will ſublide, andhalc at-29-inches above the ari- 
fice, thoughno a Mexenry be to-guard. In making _ 
this trial, [the orifice muſt 'be no wider, than may admic 
the point of a needle, Qrappoſe.it cochave the widenels 
of a Tobacce-pipe , yet will the Mercury :be {aſpended, 
chough the end;be not drowned among ſtagnant ,Qwick- 
fuer, even as the Water P M, is kept up without Rag- 
nant Water about.it, For trial of «this, you:mauſt firſt ler 
the end of the Pipe,be put:-down among &agnant Mercury, 
and after the Cylinder isfallen-down to its own/proper alti- 
tude, lift up the Pipe flowly, till the orifice come above 
the ſurface, and ypu will find, provided-you do not thake 
the Pipe, the Cylinder to be {uſpended after the ameman- 
ger, immediatly by the Air,:as the Water Þ Mts. 


EXPERIMENT VIL 


Figure 10, I1, 


T "Akea Veſlel of any quantity, ſuch as ABCDE, 
and fill it with VVater, Anda Glaſs-pipe, ſuchas 
GFD, of 15 or 20 iaches:long, of any-widenef, .clols 
above, and open below, - Before you drown-the open. ead 
among the V Vater, hold the Glaſs before the fire, till jt 
be pretty hor, and having put it down, you will ſee the 
V'Vater begin to creep uptill.it.come:to F, where'it halts, 
The queſtion.now is , what's the reaſon, why the V Va- 
ter creeps up after this manner, 10 or 12 inches above the 
durface AB? I anſwer, the iheat having rarified the;Air 
Within, and by this means, having expelled much of it, 
and the Air now contrating - lf again with cold, the 
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water 
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VVarer afcends, being preſt up with the weight of the in- 
cumbing: Air , reſting upon the ſurface of Water AR, 
There is-here ſurely an inequality between a Poxdss and'; 
Potentia;that muſt-be the cauſe of this morion.T jadge then 
the inequal' ty to Tonfiſt berween the weight: of the Air 
within the Pipe,and'the ſurface of Water CDE, To exph. 
cate this, I:muſt ſuppoſe the Pipe to be thruſt down cold, 
1n this caſe, little ono -Water can enter the orifice D. And 
the reaſon-is, becauſe the. Pondis of the Air within the 
Glaſs, is equal eo the Pa3rentia of the ſartace C DE, But 
when the Pipe is thruft down hot; much of the Air having 
been expelled by the heart, and now beginning: to be con- ' 
traced by cold, the Poxydus of the Air becomes unequal ty 
the Potentia of the {urface,. and therefore: this, being ti 
ſtronger parry, drives up the Air within the Glaſs, till by 
this aſcent, the Pondus of the Air GF, and the Pordus 
of the WaterF D together, become equal to the Potentis 
of the ſarface'C DE, that ſuſtains them, Fora ſecond 
trial ;- bring a hot coal: neat to the fide of the Glaſs, be- 
tween Gand F, and you will find the Water to creep down 
{rom 'F *roward the ſurface A B;;- and if it continue any 
ſpace, it will drive down the whole Water, and thruſt it 
outat D,. To explicate this, I muſt ſuppoſe that hear, 
by raritying the Air within the Glaſs, intends and increal- 
ech the Be// of it; and the Benſi/ being now made ſtrong- 
er, there mult ariſe an inequality between the Pondus of 
the ſaid Air, and the Potentia of the ſurface C D E; the 
Air ther, being the trongerparty, . caufeth the ſurtace to 
yeeld, 
By comparing this Experiment-with the former, we ſec 
a.great difference between the dilatation of Air, of its own 
accord, and by conſtraint, For while -it-1s gy © 
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Hyd:oſtatical Experiments, 6: 
panded, the Fen ſil begins to grow lack, and remiſs, and 
loſeth by degrees of its ſtrength; even as the Spring of a 
a Watch by the motion of the W heels, becomes remifs, Bur 
| when'the dilatation is made by heat,and che Air compelled 
r 


ro-expand and open it ſelf, the Benſil becomes the ſtronger, - 
and the Preſſure the greater, Notwithfſtanding',. thoug 4 
; che Benſil of this incloſed Air G F,, may be made ſtronger 
| by heat, to the expulſion of the Water F D, yet if this 
: rarefat;on continue any time, the Beyfil becomes dull and 
s flack, And the reaſorr is; becauſe Air cannot be expan- 
; ded and opened to any quantity; an inch cannot bedilated_ 
and opened to an hundred , or to a thuuſand':- neither can 
) the Beſt] of it be intended,and increaſe to any degtee, wee, - 
* I <ftom one to'20, 30, or 100, And theretore , as the ex- 
| panſion grows, - the Benſi/ muſt arlength ſlacken, Burt if 
ſo be the Air were incloſed, as in a bladder knit aboar the 
| neck with a ſtring, then the more heart, the more &exſi/: 
| for in this caſe there is a growth of Preſſure, without d1la- 
tation, And ſometimes the Benf# may be ſo intended with - 
the heat, that the ſides of the bladder will burſt aſunder, 
From this Experiment'we ſee firſt a confirmation of the 
21 Theorem, namely, that there may be as much zexfil ' 
and Preſſure, in the ſmalleſt quantity of a F}uid, as in the 
oreateſt ; as is clear from the Bexſil of the Air G F, which 
ineffect counterpoiſeth'the weight of the whole 4 t-z- 
ſphere , reſting upon the ſartace of Water A B, We ſee 
ſecondly, that when the pondwr, and the _ of two © 
Fluids, are in equzlibr:o, or of equal ſtrength, a very (mall 
addition to either of them, will caſt 'the ballance, Por ifa 
man ſhould but breath ſoftly upon the fide of the Glaſs be- 
tween G and F, or lay his warm hand to it; the ſaid Air 
will preſently dilate itſelf, andby-becoming _— : 
| thruſt- 


- thruſt down the Water, and ſo overcome the potentia of 
the ſurface, We ſeethirdly a confirmation of the ſixth 
Theotem, namely, that the.Preſſure of Fluids. is on ey 

fides as is clearirom the.incloſed Air G F, that not 0 

preſſeth down the Water F D, but with as great force 
prefſeth up the tap of the Glaſs within, and preffeth upon 
2ll the ſides of it within, with the ſame force, This Ex- 
periment alſo, leads us:to the knowledge of two things: 
Fi:ſt, of the reaſon, why with cold the Water aſcendsin 
the common Yeather-glaſſes ; and why in hot weather 
the Water deſcends, Secondly, from this Experiment 
we may learn to know, when the Air is under a greater 
Preſſure, and when under a lefſer:_ becauſe whea the Air 
becomes heavier, as in-fair weather , the Water creeps 
up in ſome meaſure, it:may be.two or three inches, when 
there is noalteration as to heat and cold : and infou! wes- 
ther, or in great winds, when the Air is really lighter, the 
ſaid Water.creepsdownas much, It it be asked, how ſhall 
I know, whether it be the cold of the Air, or heavineſ 
of the Air, thatcauſecth the Water to aſcend , and whe- 
ther it be the heat of the Air, or the lightneſs of the Air, 
that caaſeth the Water to deſcend 7 I have propoſed this 
queſtion of purpoſe, to let, you ſeea miſtake, Many be- 
lieve, that the afcent and.deſcent of Water in. common 
Weather-glaſſes, is allanerly from the heat and coldneſs of 
the Air; and therefore:they conclude a cold day to be,bs- 
cauſe the Water is far up: whereas the Water hath aſcen- 
ded fince the laft night, by reaſon of a greater:weight in 
the Air, which alwayes is, whea the weather is dry, and 
calm, though there hath been-noalteration of heat to cold, 
Itit beasked, how come we to the knowledge of this, that 
the ,preſlure and weight of the\Element of Air, is ſome- 
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_ Hydzoffatrrat E . 63 
times leſs, and ſometimes more 7 I anſwer, this (ecret © 
Nature, was never diſcovered, till the invention. of the 
TorriceVian Experiment, otherwiſe called che RZaroſcope. 
For aſter the falling down of the 2uick-filver to 29 
inches ; if you ſuffer it to ſtand thus in your Parlour or 
Chamber, according as the Preſſyre,, and weight af the 
Element of Air, becomes more or lefs, ſo will the Alti- 
tude of the Mercuty become leſs or more, and vary ſome- 
times above 29 inches, and ſometimes below, Thisalte- 
ration is very ſenſible, which is ſometimes the tenth part 
ef an inch, ſometimes the ſixth, and ſometimes the third, 
according as the weight of the Air is leſs or mote, From 
December to February , T found the alteration become: 
leſs and more from $o inches to 28, which will be three 
fingers breadth, The common Jeather-glaſſes then are 
fallacious,and deceitful, unleſs-they be ſo contrived, that 
the Preſſure'of the Air cannart affect them , which is cafily 
done by ſealing them Hermetically, and in ſtead of common: 
Water,to put in Spiritus Vini refHificatiſsimws,or the moſt 
excellent Spirit of Wine,and ſtrongeſt rhat can be made, 

It may be here inquired, whether or nat, Mercury would 
aſcend in chis Glafs, as the Water does? Tanſwer it woulds 
becauſe the aſcent depends only upon the Preſſure ot.the 
Air, incumbing upon the ſtagnant Liquor in the Veſlell,. 
. that's able to drive up Mercury as well as Water,. It may 
be inquired ſecondly , how far Mercury will aſcend , and 
how tar Water will creep up © Ianſwer, Mercury can af- 
cend no higherina Tub, than 29. inches; and Water no 
higher, than 34 foot z and this onely happens, when there 
Is no Aur above the tops of the Cylinders to. hinder their 
aſcents, But when there is Air, as G F' above the liquor, . 
can gono. higher , than the point to which the _ - 
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64 DHydgoſtatical Experunents, 
able to-contra® the incloſed Air, which is in this Glaſs, t 
point F, Tt may be inquired thirdly , which is the great 
er difficulty, whether or not Mercury, will.riſe as eaſily in 
a Tub as Water ; for ſeeing, its 14 times heavier, ic ſeems 
the Air ſhould have greater difficulty to preſs itup, than 


ro preſs up Water £ Tanſwer, *tis greater difficulty tor the + 


Air to preſs up 20 inches of Mercury , than to preſs up 20 
inches of Water z yet its no greater difficalty , for the Air 
to preſs up 20 inches of Mercury , than to preſs up 23 foot 
of Water, becauſe the burden and weight is the ſame, I 
may be inquired fourthly, whether or not, it be as eaflte for 
the Air, topreſs up a thick and groſs Cylinder of Water, 
as to preſs up a thin and ſlender one 9 For example, whe- 
ther is it as eafie for the Air to preſs up a Cylinder of Wa- 
ter 10 inches in Diameter, and 10 foot high, as it is to preſs 
up one, two inches in diameter and 10 foot high * I anlxer, 
there is no more difficulty in the one, than 1n the other: 
and the reaſon is, becauſe Fiuid bodies do not counter- 
poiſe one another according to their thickneſs, but only ac- 
cording to.their altitude, according to the fourthTheorem, 
Therefore ſeeing the flender Cylinder is as high as the 
grofler, it muſt be no more difficult to the Air, to prels up 
the one then the other, 

There is one difficulty yet remaining., which is truely 
the greateſt of all ; namely what's the reaſon,. why its 
more difficult to the Air, to preſs up 20 inches of Mercu- 
ry, than to preſs up 20 inches of Water: or more difficult 
to the Air, roprels up 20 inches of Mercury, than to preſs 
up 10? Tanſwer, this comes to paſs , becauſe the Air is 
more burthened with 20 inches of Mercury, than with 10, 

Now, it this be , then ſurely it muſt be more hard to the 
Air, to do the ane, than to do the other: even as CHEM 
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* Hydzoſtatical Experiments, 65 
hard; fora man, to lift up from the ground , 20 ponnd of 
iron, than to liftup 10 or 15, Thecaſe may be better il- 
uſtrated after this manner, 4 a man ſtanding on the 

round, witha rope in his hand , coming down from a Pul- 
f above , drawing up a weight to the top of the houſe: 
put the caſe 1ikewiſe , the weight bea ſtone of 20 pound, 
and the weight of it, to increaſe ſucceſſively, as it is pulled 
wp, Now its eafte for the man to pull up the ſtone:the 
firſt fathom z becauſe it is but 20 pound weight : but the 
ſtone becoming 40 pound in the ſecond fathom , and 60 
in the third, and 80 in the fourth and fo forth, untill it be- 
come 1c00, he will find the greater difficulty,the longer 
he pulls, *Tis juſt ſo with Air, or Water, raiſtng Mercu- 
ryin a Tub; for as the Cylinder of the Mercury grows 
higher by riſing, fo it becomes heavier , and conſequently 
the imaginary ſurface, upon which the Baſe of the Pillar 
reſts, is more and more burdened, and ſo becomes leſs and leſs 
able to preſs it up, This leads us to a clear diſcovery of the 
reaſon, why 'tis more difficult by (uRion, to pull up Mer- 
eury in a Pipe, than to pull up Water ; and more hard to 
ſuck up ten foot of Water, then to ſuck up five, For trial 
of this, which is ſoon done, take a flender Glaſs-pipe 30 
or 40 inches long, open at both ends, and drown the one 
end among uick-filver,and put your mouth to the other, 
and having ſucked, you will find greater difficulty to pull 
up thorow the Pipe x5 inches of Mercury, than to pull up 
10,0r8, and far greater difficulty to ſuck up 20, thanto 
pullup15, Tr may be obje&ed, that it a man had ſtrength 
{ufficient in his Lungs, to ſuck out the whole Air of the 
Pipe, thirty inches of Mercury would come as eaſily up, as 
three , which ſeemes to prove, that the difficulty of the 
Mercurie's up-coming, depends not upon the _ of 
FS e 


66 Hydzoficcical Exprutmmencs, 
the Air,but upon the weaknels of the Lungs, and want 

fireagth toſuck, I anſwer ,. though a man were _ 
ſuck out the whale Air of the Pipe, yet 30 inches, willae, 
yer aſcend ſoealily,as ten,nortea ſocalily as threegand tha 
for the reaſons already given, But why is it thea , Gy 
you ) that che ſtbonger the {wion be, the higher. the 
Metcury aſcends inthe Pipe 2 Ianſwer, the {ution fervy 
for no ule, but to remove the impediment, that hinders the 
Metcury trom-coming up ,, which is nothing elſe, but the 
Air withinthe Pipe,  Now:,. the more of this Airthu 
taken away by ſuction, (the ſtronger the ſuction is, the 
more Air is taken away) the farder up comes the Mercy, 
But why ought there to be difficulty in the ſation of Mer 
cury, td the altitude of 15-0r:29 inches, more than inghe 
ſuction-of Water to that alticyde © I anſwer , when I fack 
Water up thorow a Pipe, 'the ſudtion of the Air aboyeit, 
iscaſie, becauſe theaſcending Water helpes much todrive 
it-up to the mouth , the outward Air driving up both, 
Bur che ſuQion is difficult in Meroury., becaufe the alceny 
ding 1:quor,, .does not help ſo-mnch, to drive up the Air 
the mouth , asthe Waterdoes, And:the reaſon is, bt 
c2uſe the Air,beiagg more.burdened with 15 inches of Met- 
cury, thagwirh 15 inches of Water, cannot {o eaſily grive 
up the one as theo: her , and ſo. Mercury- cannot ſo cafily 
drive upthe Air .of-the Pipexo themouth, as Water dog, 
111.2 word , according to the difference of ſpecifick weight, 
þ<tween Water and Mercury , {o is the difficulty of ſus 
on; therefore, becauſe Metcury is 14 times heavier than 
Water,there is 24 times more difficulty, to pull.up theone, 
than the other, Note, that {wd#5ou is not taken bet 
ſtrialy, asconcradiſtinguiſhed from pulſios z but.in alagt 
ſeale, as it may cowprebend it,. M, 
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To proceed a little farther , let us ſuppoſe the Pillar of 
Mercury (ſee the 11, Figere) GH, that's raifed by che 
furtce of Air F G, robe 29 inches, and every inch to 
weigh one ounce, Secondfy , that ghe ſaid ſarface has 29 
devrees of power of force in it ; for in al counterpoiſes the 
Pondis nd ihe Potentia areequal z therefore, if rhe Mer- 
etry be 29 inches, the Potenrtia of the farface muſt have 
29 degrees of ſtrength or force in it, to counterballance 
the Poudus, Theſe things being ſuppoſed, which are evi- 
dent, let us imagine the furface of Air , to raife the Met- 
eury one inch above FG, In this cafe, the ſurface is 
weaker than it was ; which IT proveevidently , becauſe fr 
is now but able to raife 28 of Mercury, Tmagine next, 
the ſaid ſartace to have raiſed the Mercury two inches 
above F G, then it tollows, that it muſt be-yet weaker, 
becauſe it's now but able to raife 27 inches: tor by ſap- 
orting two ounce of the Poydwer, it lofeth two degrees of 
it's own Potentia. In raifing three inches of Mercury , it 
5 three degrees weaker, and in ratfing forr , it is for de- 
prees weaker, and ſo forth therefore, having raiſed 28 
inches, there is but one degree of force remaining in'the 
lurface, And when it hath raifed the whole, namely 29, 
It isn0 more able, and can no more-preſs, For confirma- 
tion, put the caſe that rhe ſurface of Air F G, were as 
able, and had as mnch Prefſure in ir, after it hath raiſed 29 
inches of Mercury , as it isafter the'raifing of 20 5 then 
it follows of neceffity, thar after rhe raiſing of 20, ir ſhall 
raiſe rg moe, which is impoſſible, feing the greateſt alti- 
tadeis 29, Ir follows of neceffiry , (Ifay) becauſe af- 
ter the raifing of ro, it is able to raife 2g moe: rherefore 


if itbe as able afrer 20, asafrer 10 , it muſt raiſe r9 after 


20, Yea, if it be as able after 20 as 10, it muſt be as 
I 2 able 
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able after-29 as 10, If this be,then it.may raiſe other 29 

and a third 29, and ſo in infixitum, Theretore, Icon, 

clude, that-whea two Fluid Bodies are in equilibris ons 

with another z- or when the pondwe. is equal to the pores. 

:44,none of-chem doth aQually preſs npon another, at le 

the ſurface hath loſt all its Power and Preſſure , which i 

alſo.evident in the Pillar, For underſtanding this , lerys 

ſuppoſe ACB (Figure 12,) to bea Pipe 58 inches long, 

and full of Mercury., and every inch of it to weigh ons 

ounce, Now, whenthe orifice D. is opened, there is here 

as great an inequality, between the poydzs and the potent, 

of the ſurfaceof Air E.B,. on which it reſts , as was he. 

eween the ſurface F G ,. and the ponds of Mercuty HG, 

- Foras F G had 29 degrees of power to raiſe GH, fothe 
Pillar A B has 29 ounce of weight, to overcome the ſur. 

face EB,. Andas the ſurface F G, became one degree 

weaker,by raiſing one inch of the Mercury H G, and two 
degrees weaker, by raiſing two inches, and ſo forward, till 

it loſt all its Preſſure; ſo the Pillar, by. falling down one 

inch, loſeth one ounce of the weight z.. by talling down 

two, it loſeth two ounce., and ſo.forward , till by falling 
down from. A to C, itloſeth all its Weight and Preſſure, 

But here occurreth a difficulty ; for it the ſurface FG, 

hath loſt all its Preſſure, by raiſing the Mercury trom G to 
H, and if thePillar C B,hath loſt all ics Preſſure, by fall. 

ing down from. AtoC . it follows, that when-a Pillar of 

a Fluid, . and. a ſurtace of a Fluid are in.equal termes, or 

brought to an equipondium, there is.no Preſſure in themat 

all, Foranſwer, conſider firſt, _that in all counterpoiles, 

there are neceſſarily two things, the mowers and the we 

tum, the thing that moves, and the thing that is moved, 

Secandly, you-muſt conſider the motum, to have a pondw 

or 
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* Hyoczoſtatical Experiments, 69 
or weight in it,and the mwovens to havea potentia,or-power, 
wherewith it moves that weight, Thirdly., that as the 
thing that moves, hath a power or-force in it ſelf, whereby 
it moves, ſo the thing that is moved hath a cape or force 
in it ſelf, whereby it reſiſts the motion, Fourthly,thatſome- 
times the reſiſtance of the thing woved , : may exceed the 
power of the movent , as when a Quarrier with a Leaver, 
endeayours to prize up a ſtone too heavy for him : or-the 
power of the mvent , may exceed the reſiſtance of the 
weight; or both may be ot equal power, Conſider fifth- 
ly, that as the pondus of the thing moved, begins to grow 
more and more,ſo the power of the movent.decreaſeth pro- 
portionably., not abſolutely , as heat is extinguiſhed in 

Water by thecold Air, when it is removed from the Fire, .* 
but reſpectively, For example, when a: man holds a bal. 
lance in his hand, with fix pound in the-one,ſcale, and bue 
one pound in the other, it you-add another pound, the 
weight grows more, and the power and force of the oppo= 
fite ſcale grows leſs proportionably ; not abſolarely, tor ir 
ſtill remains fix pound, but reſpectively : that's te-ſay., fix 
pound is leſs in retpect of four; than in reſpect of. five: or 
thereſiſtance of fix pound is leſs, two counterpoiling it, 
than being counterpoiſed by one. Whena third is added, 
the weight grows yet more,and conſequently the reſiſtance 


of the oppoſire ſcale becomes yer leſs ,. till by adding the 
- 


ſixth and laſt pound, you augment and encreaſe the pondus 
to that fame degree of ſtrength, that the reſiſtance of the 
oppolite ſcale is of, From theſe conſiderations, I ſay, 
the ſurfaceof Air F G., hath not loſt all its Preſſure ab-- 
ſolutely, by raiſing the Mercury from G to H ,. but only 
reſpetively , becauſe it ſtill retains-29.degrees of torce in 
itlelf,.. I ſay refpedively , becauſe when the Meng : 
Laifed - 


, f xd - Li "y I : m——_”_ OY G , e086 2 _ 2 0 I A. Py 4 a 
« < : *% 3 & gl TIONS : OS, as. 9 ID} "On 48 —_ 
— , $# * BP 94 9 : idle 46 ah Fe” Re TOP 
% 5 . L a 45 L388 war” A rho As 
foe nn - AIC ANCE BE nee Ee 9” 4 = as DOTON ny BE... 
\ = Wi <8 
* 
= 
jw 4 ” - at # —_—_— » 44 ua Pa 
| TEE EN nad AERIE AER BERRIES 5 WPI i TAs En I RA" 


CR —— 
riſet.ech inches, the power of the Air which is of 296 
grees of foroegis [eſs in refpeR of ten ounce, rhen in reſpe 
of five; or the powet of 25 degrees of forceis leſs, being 
counterporfed by ten ontice, than being connterpoiſed on- 
ly-by five; - And whe it is raiſed 20, ic is yerlebs in this 
reſpe@, than'in reſpetof ten, And when it has raifed 
the Mercuty to the greareft alrticude H , it may be aid to 
have loſt all irs Preffure, ſting it is not able , by yertne of 
a conneetpoiſe, to do any more, Even as fix pound in this 

Ne Km ſaid ro 
8 


ſcale, o have loſt all its refiſtance and weight, 
by putting in the other ſcale , firſt one pound ,' next two 
&, atid then tfiree pound , till che laſt be por in, ar 
which time it hath no more reſtftznce, Though this be, 
yet ic ſtill remains fix pound, Even fo, the Air F G till 
remains of che ſame force and power , while it ſuſpends 
the Mercuty 'G H, that it was of before, Likewiſe, the | 
Piflar AB, catinotbe ſaid to have loft all its preffure abſo- 
thtth, by ing down from A to C, but only reſpettiveh, 
becanſe rhe (id Pillar C B, is ftill 29 ounce weight, I 
fay refpe2fovely, becaufe in falling down tem inches, or in 
lofing ten-ounce , the weight that's now bur 48, is leſs, in 
reſpe@ of 29, than while ir was 58. It's yet lefs, when it 
hath fallen down other ten, becauſe being now but 38, it 
mrnft be yer leſs in refpect of 29, than 48, And when it 
hath fallen down to C 25, it'nay beſaid to have loſt all its 
weigh, becauſt it can do'nv more, having refþeiivelyloſt 
all its Preffute, = 
From what is f4id., we fee a clear ground ro diftinguiſh 
in Flaids a ponds anda” porentia, Secondly , tharthe p- 
rhutia thay ſometinies txceed the pox, and contrariwiſe 
the prydas may exceed the parentis, Thirdly , thar ime- 
quality of weight, between thepod)z and the porentra, N 
| | the 


the cauſe of Motion of Fluids, Fourthly ,tcharthe mo- 
tioa oever ceaſerh, till the poydes and the porentiz' become 
af «qual forge, This.concluſiom is not: fo nneverfal as the 
reſt, becauſe the motion may ſometinges ceaſe, bejore this 
be, For exainple,, when: the Air ispoeffing Meroury up: 
thorow a Tyb ſhorcer then 29"; inches ; :tbemprtionends) 
before there be a perfaft countetpoiſe z:1for-20 0717 mches' 
of Mercury, can neyer counterbattance the force and power 
of the Air, - In ach a caſe then, theres an unequal Preſ-' 
ſure, £6 yea piefſingtbe Marcwy more;tban the Mercury 
doth ir, | --' P 1 97 ©0193! 421 Fs 
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EXPERIMENT VIIJIF © 
 '..  Vigure' 287-1, | 
" Ake the Vellel ABCD, and: fill-it wich Warer, 
as bigh.as HI, Take aexe a Cyliaderof fone FG, 
and diowaung the half of it among the Water, ſuſpend. ic” 
with a chord to.thebeam- NO, with a-zingat:E:;- Now 
in this caſe, though the fone Jo got tonch-the bottan. of 
the Velſel, yer the Water becomes heavier, tharibetore; 
For diſcovering the trpereaſan af this, I ſnppoſe fiſt; the 
weight.ot. the Water, betore the fone be drowned, tobe 
40 pound, I ſuppoſe next, that atter the fexc is drowne' 
ed, .the ſaid Water #6 weigh 5 9 polng, - Agdtaſtly,'the 
flone to weigh,60 pound, ;I ſay then, the Water muſt be * 
10 pound heavier thanbetore, becaule is ſupports x9 pound 
of the fone, -, 'Tis certain the beam is :lefs burdened by” 
10 pound han before.:.;If cis be, then -farely the Water: - 
wut ſyſtain. it,” Ir were-great temerity 30d taſhneſs, ro." 
averr that either ghe-Beams-» nor the Water —_ | 
| which 
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which isreally to/ſay, itis ſuſtained by nothing, It etnnge - 
be faid without ignorance, that'ro pound of ed rt 
evaniſhed,. and turned into a Chimers, If it be Taid; hoy ;, 
can ſuch a Fluid Body. as Water, be able to ſupport any Ill " 
part of the weight of the foxe,: that is ſuch a heavy Bodys Wl © 
Lanfiver, there is here no difficulty, [for if the/imaginay If ® 
ſurface K LL; upon which the 10 pound of the ſtone reſts, ll ** 
be able to faſtain ro-pound of Water (I ſuppoſe the fore L, 
taken away, and the place ot it filled with Water) tha I © 
ſyrely. it muſt alſo be able co ſuſtain 10 pound of the heayj- 


eſt metal, ſeing ten pound of Lead, or Gold, or Stone, is il ” 
; No heavier than 10 pound of V Vater, If ſome ſay, this 21 
rather ſeems to be the reaſon, why the Water becomes 1 


heavier, after the foxe is drowned, becauſe it poſleſſeth 
the place of as much Water, as would weigh ro pound, 0 
not (as was ſaid) becauſe the V Vater ſupports 10 pound / 
of it, Therefore it may be judged, and thoughr, that if 
the ſpace that the fone occupies, were filled with Air, or Y 
ſome light Body, without ſenſible weight, the VVater 
would become heavier- than before, For ex1mple, if in - b 
ſtead of the fone, there were placed a bladder full of wind, 
within-the V Vater, and tied to the bottom with a ſtring, WW 
that the ſurface might ſwell from HI to A'B, the VVa- » 
ter of the Veſfel would become as much heavier than be- 
fore; as is the bulk of V Vater; equal to'the quantity of the 1 
bladder, - Therefore, the' V Vater becomes heavier, 'not fs 
becaule ir ſupports any part of the foxe), bur becauſe the | 
ſtone occupies as much room and ſpace ,* a$would contain FW,1 
Io pound of V Vater :''for by this means the drowned fore M.; 
raiſerh the V'Vater:from B'Ito A'B z-and fo the Cylinders 
AC, and: B D, beinghighe?, 'prefs'with gredter weight WW, 
upon the botrom-C D; even with is*mach inore weight, i 


q 


5; 4.0 1 


: Pn” - SR Ee 66 ——P DE FEATS = 
ET SY te 0” os a oO $291 RES LY hr: EPS J 
0 ie "PO ES © ch : $2 3 SS _ , 
a fone yp Sh Bs $00 F 4 , L 
bs L de + vv x P / n has 
- 2 dl. Ah. —_————_ TY - 4 a ” 
CNS - as 
© ont ; Ap%,7 afKe nf na7 er ene ee de Ei. RS ria a ere Frei . x4 hi Mn Sc ah ; 
an y & 4 D 
Ui | « 
: = I y LED. Fm o - 4 $ . 
- bl ? Y * » - » 
Ch - "IT 

SF. 


PEECD + 


Pe 


x if the ſpace that the ſoxe. occupies: were. filled. with 

VVater, ' $03 ic 7 DE SIT HOOU 20 
: Fs anſwer to this, we ſhall-make this pw $55. 
riment, Take the Veſſel M.P V X, -and fill it with VVa« 
tertoQR, Next,takea large bladder WY. full of wind, 
:ndtying the neck with a threed, thruſt.it below the Wa- 
ter, and faſten it to the bottom, with a ſtring, to the Ring 
Z. This done, the Water ſwells, and riſes from QR, 
toMP, Now, if ie be true, that the Water in the Veſ- 
ſc] becomes :heavier , not -becauſe it ſupports '10 pound 
weight of the fone, but becauſe the foe; occupies the 
room of 10 pound of Water; then it oughe to follow, 
that after the bladder is tyed below the Water, the ſaid 
Water ſhould become heavier, than before, even by three 
pound, for I ſuppdſe a bulk of Water,equal'to the bulk of ' 
the bladder, to weighas much, And the reaſon is; becauſe 
(as you ſay)the quantity of the b/adder W Y,makes the wa- 
ter (well from QR to M P, by which means the Pillars of 
Water M V,and PX. becomes higher,and ſo preſſech with 
ome weight upon the bottom V X,, For-clearing this 
ificulty, I ſay, when a bladder is thus below the Y Va= 
ter, tyed to the bottom, the V Vater becomes not three 
pound heavier : for when. you place the Veſlel with the 
VVaterand badger, in the Scale of a Ballance, the ſaid 
V Vater weighs no more, than if it wanted: the bladder :: 
therefore the V Vater becomes not-heavier, becauſe the 
fone poſſefleth the room of 10 pound of Water, but becauſe - 
e Water ſuſtains 10 pound of the foxe, Now the reaſon,. 
why the bladder makes not the water heavier, though is 
riſe it from QR to MP, is this; becauſe though,yevily: 
there be a eater Preſſure then before, eyen uponi-the': 
tom of the Veſlel,. yet becauſe moe partsare not adiiedg 
| K er" the 


_ 


PA a6 


— tie ak to 


the nataral weboht: 


being knie tothe botrom, pulls-up the 

ſdrce; 2v the growth of che Prefliire bearyit down and 
the B/odlir carnmor tnake the Witer heavier, Bar, ith 
be, it were poſſible, chat the Bladder conld'remaine within 
the midd{e of the Water , without being Knit co the bor- 


tom, and conſequently withourpulling yp the Y eſſe}, they 


furely the Pillars of Water MV, andPX, being higher 


would preſs with greater weight apon the bottom , and { 
mukethe Veſſel, and the Water weigh more in chebal- 
- ancezfor 'tis to be ſappoſed, that during all this time, this 
Veſſelwith the Water, is in-one ſcale, anda great weight 
of ſtone or lead; in the other, So wonld: the Water A 
BCD- become heavier likewiſe, provided the fpaceand 
roony, that the fore ils among the Warer , remainedin- 
tire, after the one is-takenaway* becauſe that: room and 
| y ſpace remaining, would'Keep the- ſurface , 25 high 
- A B, by which means, the Pillars A'C' and BD, bs 
ing higher, would preſs with greater weighenpon thebot- 
tom, and: cauſe the- Water weigh- more in the ballance, 
Panſwer, though by-ſome exeraordinary power, thie bliddy 
conld remain below the water, of its own accord, as it were, 
and'chough rhe ſpace and room; by that fame powrr, which 
isleft by the fore, were keeped empry, , yer ſhall they 
never beableto make the Water heavier, Asto there 


for, thar's bronghr,, Tanſwer, theriſing and fiyelling of 
the Pillars , will make indeed a greater Preffare upohtlic 


boctom'of the Velſe?;but becauſe this Prefſure may bepro- 

_ duced;, and generated without: the-additton of new put, 

therefore, it.cannever make the Warer heavier : forit we 
cannever mace tne VVATel NEavies - 
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X v , | = < x _ | _ — — 
ly dependsupon the addition of theſ nl Fymperha 
upon the addition of theſe parts, It it be replyed. 

the xperiinenc of the bladder is to oo purpoſe VI, 
I, with as 
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were true ,- then it-would: follow, that_the more 2 body is | 


ſenſe, and experience, .. This Preſlure is like uato Bexſhi 

thatcannot weigh ina ballance , though the rhing bended 
do weigh 3. as a Bow that weighs ſo, many ponnds, but the 
Benſil of it weighs nothing + Next, will any man think, 
that a Cub of Water ſix foot high, and fix foot thick , will 
weigh more in a ballance, then it did, after it is turned neo 
along ſquare Pillar 216 inches high © I grant, theres near 
60 times a greater Preſſure , upon the botcom ofthe Vel- 
ſel,yet becauſe this Preſſure is generated, without the addt- 
tion of new parts , it cannot make the Water heavier, 
Moreover, it is mechanically poſfible to keep the Y Vater 
STV X, under that Came degree of Prelſure it Hat 

though the reſt above were taken away : . if this be, then ix 
ought to be as heavy, a5 the whole, ſeing it ill Preſſes the 
bottom , with that Game degree of Preſſure, it had from 
the whole : but what is more abſurd, than to ſay, one part 
of V Vater,isas heayy,as the whole? e, .o, 2 pint as heay 

352 gallon, | If it be id, the eſſure, and the weight, are 


but one thing, at leaſt efeZvely, which is ſufficient tothe 


purpoſe in hand , as is clear from the Theorem'-23, Ian- 
wer, they are bat one thing indeed , in order tothe Bale 
lance of Natnre,but they are neither formally,nor effettrvely 
the ſame thing in order to the Libra or Artificial Ballance, 
whereof we are.now treating, - 1 ſhall conclude. with zhis 
while the Veſſel with the V Vater, is thus placed in the 
Scale of the Balance, and in. 2quilibrio, with the oppolize 


Sale, cnt the ſtring chat. tyes the b/adger to the bocrom, 


3nd when it.comes above, -yau will find che V. Vater» juſt 
of the ſame moghs .4t was of -- far. though che ſyrtace MP, 
by taking out theb/adder, {ertie down: toQR, yer there's 
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no alteration made-in the weight; From this T' gathe; 
Thacifrhe (yelling of the V Vater ſhould make'irheayie; 
_ = ſabſiding and.falling down of ic ,. ought co make 
RR: eband | FO 
From theſe Experiments we gather firſt, that in VYate- 
there js a.Preſſure, 'becaufe ic ſuſtains ro'pound of the fine 
'F'G. Secondly, that whatever” heavy body is weighed 
in'Water, it loſeth jaſFas much of its weight,” as the bulk. 
of Water weighs; it” puts out of its pJice, This is evi-- 
dent, becauſe: the foxe-is* ro pound lighter-in VVates 
Than in the Air; becauſe the V Vater that would fill the 
room of the ftoxe, 1s juſt of that weight V Ve ſee thitd- 
Ty, that the Preſſure of V Vater, and the natyral weicht 
of it, are two things really diſtin, becauſe the ?reſure- 
may beaugmented, without any increment of the »aturl' 
weight, VVeſeetourthly, that the Preſſure, or Benſilof 
a Fluid; cannot-affe& the Scale of a Ballance, buronly the 
natural weight,” VVe ſee fifthly, that a body naturally 
heavier than Water, weighs in Water, becaufe the fone 
FG, makes the Water about it; ro pound heavier, [fit 
be inquired, whether bodies, thatare naturally lighter, will 
weigh in Water © T anſwer,if they be of any ſenſible weight, 
they weigh, as well as the other, For. this cauſe, I except 
Air,” For though they were never ſo lighr;: in reſpe&'of 
Warer, yet if _they haye any: conſiderable gravity with 
them, they will make the Water heavier, they are among, 
Put- the caſe the' Body were a Cube of: Timber of fk 
inches, weighing ſixteen ounces; and that a Cube of Watet 
of that quantity, weighed x 12 qunces,” Hete's a great 1ne- 
quality,between their »at#ral weights: yer if that pieceot 
Timber, were made'to exiſt: in the middle of Water, 5 
Lhe Bladder doth" it ould make it 26 ounces bearer 
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The reaſon is this, theſe 1 6'ounces are either ſupported by a 
' ſurface of Water,or they ſupport themſelyes. Thislaſtisim- 
poſſible, It the V Vater ſupport them,then muſt they make 
the ſaid V Vater 16 ounces heavier, Note, whom 
a Body: naturally lighter then VVarter, 'as Cork, - may be 
aid to weigh in Water, that's to ſay, to make it heavier, 
in which ſenſe V Vater weighs i» Water, becauſe if you 
' add a pint to a gallon; it makes it heavier, yet if you take 


a piece of Cork, andknir it to the Scale of a Ballance, by 2 


"threed, -the Cork hanging among the V Vater, the Scale 
hanging above inthe Air, it will not weigh in Water ; be- 


ciuſe in this ſenſe, no Body weighs in Water, but that - 
which is naturally heavier then V Vater,as Lead.or Stone, 


In this ſenſe, V Vater doth not weigh in Water, as will be 


ſeen in the 17 Experiment, . © 


EXPERIMENT IX 


' Figure 13. 


ff fn aGlaſs-pipe 70 inches long or there- about;and 6f 


2 any wideneſs, having the upper end H, hermetical 
ſealed, the lower end C completly open, and fill it with | 
Mercury,” and cauſe a Diver carry it down-to the gronnd 
oftheſea M'N, where ITuppole is ſtanding the Veſſel 


'ABD'E' with ſtagnant! Mercury; and- drown the end 
belowthe ſurface A B; "This being done”, the Mercury 
talls from the upper end H;' to the point G, and there - 


halts ; the ſpace H G being empty; For underſtanding ' 
this Experiment, I ſhall propoſe ſeveral queſtions; 'andan- 
ſwere them, Firſt, what's the reaſon; why the Metcury - 


ſublides; and figks down from -H to G & I anfiver, as for- 
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_ merly.ia thelike caſes, inequality of weight between the 
_Panass of the _npend ing 2nick-ſclver, and the Porentiargf 
_ the ſurface, of the Aogoont 0 aver D C E, For 
whilethe Tubis compleatly 1, the weight is ſo great, 
that the ſurface D C_E, is not able to ſuſtain ic , therefote 
ic muſt fall down, ſeing motion neceſſarily followes in 
Fluids, upon inequality of weight, , It may be inquired ſe. 
.condly , why it halts-at G, 5$inches from AB , and 
comes no further down ? I anſwer it halts at G, becauſe | 
when it hath fallen down tq that point,cthete happens equi- 
lity of weight, between the ſuſpended Pillar, and che fore- 
Quid ſurface : for whatever weiglict the ſaid Pillar is of, the 
{urtace on which it refts, is of the ſame, Tn a word, the 
Pondys of the one, and the Poremtia of theother are now 
equal, For underſtanding this, conſider according to the 
25 Theorem, that the weight of the Elemencot Air,p- 
on the ſurfaces of watets, is equivalent to the burden of 34 
foot of water , therefore the firſt and viſible ſurface of bs } 
Water L IK, is really as much preſt, with the burden of \;: 
the Atmoſphere , as if it had 34 foot of Water upon it, 
Confidernext, that between the (aid ſurface, and the ground 
MN, are'34 foot of Water indeed, Conſider thirdly, 
that a Pillar of Water 34 foot high, is exact!y of t 
Game weight ,, with a Pillar of Mercury 29 inches bigh; 
For if Water be 14 times lighter than Meteury, then 
cannot be of equal weight, unleſs the one be 14 times 
higher than che other, Now, ſuppoſing che weight of the 
Air ,apon the ſurface LIK, to be equivalent to 34 foot 
of Water,. er { which is the fame thing ) to 29 inches of 
Mercury, the larface of the Ragnant Mercury AB, mub 
beas muck burdened with the tacambing Water, 2ndthe 
Air together, as if it had really zeſting-ppon it, 2 ac 
; ; I. 


LK? 


| 
| 


ercury 5$ inches high; Tf this be, then ic follows by 
rf f thar rhete muſt be an'<quality of weight, be 
tween the pondws of the Mercury in the Tub, ant the 
prtentia'of the ſurface D CE; Or(which is all onethinig 
thar the parg C, on which the Pillar reſts, is no more bur- 
dened, than the part D or E, ' For if 34 foot of Water, 
and 34 foor of V Vater , be equivalent for weight, to 58 
inches of Mercury, then muſt the part D and E, be as. 
much burdened with the ſaid weight, as the part C is bur- 
dened with the Pillar within the. Tub ,. ſeing both are of 
the ſame: height: therefore rhe power, and force of the 
imaginary ſurface of the ſtagnant Mercury D'C E, is of the 
ſame ſtrength, with the weight of the Pillar GFB, And 
this lets ns ſee the reaſon, why the whole 70 inches cannot 
be ſuſpended ; for if the outward Preflure that's upon A B, 
be but equivalent to the Preſſure of 58, it can never make 
the ſurface D C E able co ſupport 70.. 
To make it evident ( if any doubt) that the Mercury 


- is ſuſpended by the weight of the Water, and the weight 


of the Ait ſfuperadded, let a Dzwer bring up this Engine to 
therop of the Water , and he will find the one half to- 
have fallen down , namely from G to F, the other half: 
FB remaining, And.if itwere poſhble , to convey this: 
Experiment to the top of: the Air, the Bearer. would ſee,. 
the — half to fall down likewiſe, and became leyel' 
with AB, for where no Preffure of Air is, there can be 
no Mercury ſuſpended, This falling down, is nor all at' 
once, but: by degrees, and keeps a proportion with-the 
Preſſure of the Air, that grows-leſs and leſs, from the- 
ground to the top, | 

From this Experiment we ſee firſt , the great Preſſure- 
and weight, the Elements: of Air and Water are _ 
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being kept up by the Preſſure of the Air, Weſee. 
ſecondly , that this Preſſure is according to Arithmerticg. 
:Progreſsion , 4S 1,22, 3, 4, 5. becauſe in going down. the: 
felt 14 inches, theMercuty riſes one inch;in goitÞ-down the 
ſecond 14 inches, it riſes two.z in going down the third. 
T4 inches, it riſes three, and ſo forward, Welſce third. 
- ly,though a V Vater were x00 fathom deep, yea 1000, yer. 
he Preſſure of the Air above is found at the bottoms. 
for ſuppoſing this Experiment were 100 fathom deep, yer. 
would the Air from aboye have influence upon it, to ſu- 
Nain ſo many inches of the Mercurial Cylinder, A Diver 
then, 10 or 15 fathom under the V Vater, muſt be burden-. 
ed with the weight of the Air , as well as with the weight 
.of the V'Vater, ſo muſt the Fiſhes, though never ſo deep, 
We ſee _foutthly , that the parts of a Fluid cannot ceaſe. 
from motion , ſo long as there is an inequality of 
weight between the pondus and the porentia, This is 
clear from the falling down of the Mercury from H to, 
G, . And affoon as equality of weight happens, the moti-. 
on ends, This is clear from the Mercurie's halting at G, 
Fitthly, that 'in Mercury, as well as in Water, or Air, 
ſurfaces may be diſtinguiſhed, and that theſe ſurfaces, are; 
endowed with a Potentis. or power, begotten in them by, 
ſaperior and extrinfick weight, This is clear from the, 
imaginary ſurface D CE, that's made powerful to ſupport, 


58 inches of Mercury in the Tub , and that by the weight, 


and Preſſure of the Air reſting upon A B,  Sixthly, that, 
as two Fluids differ in ſpeerfick and natural weight, ſo they. 
differ in altitude , when they counterpoiſe one another, 
This is clear fxzom the difproportion that's between the al 
| | | 4 tituge 
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\ ſeing this Water, that's but 34 foot deep, ſuſtains the Mer, 
_y between G and F, 29 inches, as much between F - 
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tnde of the Mercury ſuſpended , and the height of the 
Water, and Air ſuſpending, G F then is 29 inches, and - 
thedeepneſs of the Water. trom K to N 1s 34 foot,becauſe 
Water is naturally 14 times lighter than Mercury, FB is 
likewiſe 29 inches, and\ the hight of the Air,-that reſts 
pon the ſutface'of Water is fix or ſeven thouſaiid fathom 
high; becauſe Air is'14600 times »ataraly. lighter -than 
Mercury, Seventhly, that Fluid Bodies counterpoiſe one 
2d0ther, not according to theirshickneſs and breadrb.,” but 
only according}. to theif altitude, This is evident. fot 
though this Tub werenever ſo wide or narrow, yer the als 
titnde of the Mercury is unchangeable, © Hence ic is, that 
the thickef-Pillar of Water in the Ocean , is. not able 
to ſuſpend more Mercury, than the Panto, I mean as to 
altitude, And hence 1t is, that the ſmalleſt Cylinder of 
Mercury, no thicker than a filk threed, is able co coun- 

terpoiſe a Pillar of Water, of any thickneſs whatſoever, 
We may conclade laſtly, that when a Diver is 20 fathom 
under the Water, he is under as much burden, as it he wete 
under 14 or 15 foot of Quick-fi]ver, - Suppoſe a maniying 
on his belly, within a latge Veflef, and 14 or'r5 foot of 
Mercury poured in upon Lim, ſurely it may be thought, 
that ſuch a burden were inſupportable, . Bur. put the caſe, 
the Diver were down 40 farhom, then muſt che burden 
be doubled, This follows, - becaufe if: a Pillar of Water 
34 foot high, with the weight of the Air ſuperadded, -be 
as heavy, as 58 inches of Metcury, then ſurely a Pillar/20 
tathom high, or x00 foot, muſt be as heavy as 170 inches, 
which is more than 14 foot, | 
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EXPERIMENT X - 
2 | : | Figure I4, | 
i the former Experiment, there oceurres ſome 
£ X difficulties, which muſt be anſwered, - As firſt,;:if i 
be the Preſſure of the Water, ehat ſuſtains the Mercury in 
the Tub (ſce the x3; Figure) then theweight of the ſaid 
Mercury oughtnot to be found , while the Tub.ispoiſed 
between a mans Fingers,, Bar (oit-is, chat when a Div 
grips the Tub-aboat the middte, 'and raifes it a little from 
theboettom of the Veſfel, he not only finds the weight'of 
the Tub ic (Hf, but che weight alfo of the 58 inchesof 
Mercury that's within it, Bur this ought nor to be,if the 
ſaid Mercury, be fuſtained by the outward Water. In : 
word, onght noc to betound, becauſe the faid Pillar of 
Mercury, as really ſtands, and refts upon the imaginary ſur- 
| face DCE, as a Cylinder of Braſs or Stone, reſts upon: 
plaia Table of Timber or Stone, If then, ir be ſupport 
ed by the: fad farſace,- why m_ I co find the weight of 
it, whenlT lift up-the Pipe a lictle from che bottom of the 
Veffet #  Forclearing this difficulty; confider, that when 
the Mercury falls down. from H to G, it leaves a fort df 
cxity behind it, wherein there-is neither Air nor Water, 
Conftder fecondly , that for this cauſe , there happens 
unequal Preſſure; the top of the Tub without, being bur- 
dened with the Pillar of Water F H , which acually 
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preſferh it down, and nothing within between G and H, 
$bat may counterballance __ Preffure, Theſe 
things being conſidered, I anſwer to the difficulty and fy, 
it isnot the weight of the ſuſpended Mercury that I find, 
hae che weight of the Pillar of Water LH, charrelisup 
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an the top of the Tub, If-it be ſaid, 'the Preflure of 4 
Fluid is i»ſeufble,and cannot be found, I anſwer,it's tree; 
when the Preſſure is equal and aniform , but not when the 
Preſſure is unequal, as here, 'If it be asked, how tome 
ie-co paſs, chat the Pillar of Water I:H, is exaQly: the 
weight of the 58 inches of Mercury 7 ' I anſwer; beſides 
the aid Pilar, there is another of Air, that reſts upon the 
' topof it, which twe togetherare exactly the weight of the 
ſuſpended Mercury 3.1 H being of the ſame weight with 
the Mercury G F, and the forelaid Pillar of Air, . being of 
the ame weight with the —_— F B, To make it niore 
evident, remember that one inch of - Mercury, is exactly. 
the weight of x4 inches of Waters and chat one inch-of 
Mercury, is of the fame weight with x 4000 inches of Air. 
Ethis be, thea\muſt the Pillar of VVacer 1-H, that's. 34 
foot high, and of the ſame thickneſfoywith the 2.9. inches of 
Mercury G F, be of the fame weight with it; feing 29 
inches are to be found 14 tumes-in 34 foot, - For the fame 
reaſon, is the Pillar of Air, namely $I, that reſts upbna 
thetop of the Pillar of V Vater 1 H. of the ſame weight 
with the 29 inches of Mercury F B,- Fort after a juſt-rec« 
koning, you will find, that 29 inches will be found 14000 
times in the Pillar of Air, that reſts upon the Pillar LH, 
ny a word, - the hight of the Ait is 14000 times, 2# 
inches, | Lady ut 1: CUT <1 5501 ao 
. » Buthereoccurrs another difficulty; Let'us ſuppoſe there 
were a Tub fix foot high, one inch wide , having the ſides; 
3 Inthes thick, | Imagine likewiſe: the aid Tub:ro beun« 
der the water 34 topr,. with 58 inches of Mercury in it y:4 
repreſented; in this :1 4: Bigute,.'; This'being ſuppoſed; 
the Pillar of Water 'E A-F-C G D;.muſt be thr heavier 
thanthe 58 inches of Mercury HB, Thereaſon is clear, 
L'3 becanſe 
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be objeRed; that:the Water I K,' cannot counterpoile the 
; Water CE, becauſe the one is farder down than the 
other, and conſequently under a greater Preſſure, than the 
ether, Tanſiwer, though I K beſtronger than C E, yet 
a CUI is made by the weight of the Tub, For 
underſtanding this,let us fuppoſetheWater C E,and DF, 
to preſs downward with the weight of fix pound, and the 
Water K I, and LM, to-preſs upward with the weight 
of ten-pound, there being four pound in difference, Sup- 

ſe next, the Tub to weigh in the Air ten pound, and 
in the Water only ſix' pound, If this be, then according 
to the eighth Experiment, and eighteenth Theorem, four 
pound weight of the Tub muſt reſt upon the ſurface IL, 
Andif:this be;, then muſt the Water I'K, and LM, be 
four pound weaker with the Tub, : than withour it, and 
muſt only-have fix pound of upward Preſſure, 
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' From theſe Experiments we conclude firſt, the cruch of - 
the tenth Theorem, namely thar the weight. oba Fluid is 
only tound by ſenſe, when the Preſſure is not uniform, and 
equal, This is evident from our finding the weight of the 
Pillar of Water FH, as in the 13 Figure, -- We conclude 
ſecondly, that ih all Fluids, there isa-pondus and a poters 
ties as is clear from the poxdus; of Water EAFCGD; 
that prefleth down the Tub, and che potentis of the Was 
ter IK LM, thar preſſeth up the:ſame Tub; - We ſee 
thirdly, that there cannot be two ſarfaces of Water dif- 
fering inaltitude, but they muſt differ in degrees of Preſ- 
ſure : becauſe the ſurface E A F, is weaker, thanthe ſur- 
face I, that being higher than this, We ſee fourthly; 
that two ſurfaces differing in ſtrength, may be made equal 
by ſome Body or other interveening , becauſe,though IL 
be ſtronger than E A F, yet ſeing it ſupports four pound of 


the Tub, -it preſſeth up with nomore-torce, than E A F, 
preſſeth down with, Weſee fifthly,that a Body ſuſpended 
ina Fluid, as in Air,or in V Vater, may: have one part of it 
preſt equally with that Fluid, and another part unequally : 
this is evident, becauſe the: parts E and F, are equally 


preſt with the Pillars CE, and DF, ſeing this Preſ- 
ſure is counterpoiſed with the Preſſure of V Vater, IK, 
and LM. Burt the middle part ofthe Tab A; is unequal- 
ly preſt, ſeing it is preſt downward, with the V Vater G A, 
but not preſt upward with the Mercury BH, VVe ſee 
ſixthly, that whatever be the thickneſs of a Pillar of a 
Fluid ;- yet no more of its weight is found, or is ſenfible, 
than the part , which preſſeth unequally : for though 
EAFCGD, bea Pillar fix or ſeven inches thick, yer 
no more of the Preſſure is ſenſible , than what:comes ET 
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©. =» with Fluid, weighs leſs, but a Body unequally preft, 
6.8 weighs none at all, This is clear in many particulars , for 
FX a Stone weighed in V Vater, loſeth not all the weight, but 
.. aPait,, becauſe it is equally preſſed, Bur a Body anequally 
; preſt, as is the Mercury H B, hath no weight ar all, 2 
it now ftands, For underſtanding this, you muſt cons 
der, that the whole weight of it reſts upon the ſurface of 


ſtring, 4 from the top H, to a Ballance- exiſting in 
> op the ſaid -Ballance would find none of irs 
weight, ſeing it is wholly ſuſpended by the V Vater, 
bay 2 Stane ſo. weighed, is only faſpended in part ,t by che 
YY ATET.. 
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EXPERIMENT XI 
Figure 15, 


"N A MZC isa Water 15 foot deep, AB aGlaſs-tub 

A 14 inches long,and full of Mercury, B C 2 Pills 

of Water 13 foot, 19 inches high, thorow whoſe middle 
06 a ſtring cothe ſcale of the Ballance K,, exiſting in 

the Air, DE is a Tub fullof Mercury 2.8 inches long, 
witha Pillar of Water above it: E F, x2. foot and eipht 

--* 1nches, GH 2 Tub 42 inches:logg,with a Pillar of We 
...- teraboyeit HI, x1 foot and fix 1 hes high. And laſt 
*. T,ADGSM an.imaginary (utface, x5 foot deep, This 
+ Experiment is brought hither, to.demanſtrate that a heavy 

_ BRady,weighs as much,.in Water, as in Air, which is point- 
blank to che common received opinion, and deftruQiivef 
the-38 Theorem, To evincethis, I muſt ſuppoſe the s 
inches 


b. - GA, VVe fee ſeventhly ,. that a Body equally preſ 


VVater I L, Therefore though it could be weighed bya 
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inches of Mercuty in the Tub A B' to weigh 14 ouncey 
2nd the 28 inches of Mercury D E,:ro weigh 28 ounce ; 
the 42 inches GH co weigh (Imean in che Air) 42 ounce; 
Now Iſay, to make a-jult (qu5pondium between the two 
Scafes K and L, there muſt be 14 ounce put into rhe 
Scale L, If after this manner you weight che Tub and 
Mercury D E , 28 ounces will berequired in the Scale L, 
and 42, it yon weigh the Tub and Mercury GH, For 
proving this Doarine,I muſt wp to Experience, which 
will not tail in this, If youreply, and ſay, upon ſu poſt- 
tion the Tub and Mercury G H,were a ſolid piece of braſs, 
or iron thus ſufpended in che Water, onghr it not to weis 
leſs here than in the Air,even as much lefs, as is cheweigtit 
of the quantity of Water, it puts ont of irs place: wh 
then ſhould noc the Pipe H G, with the Mercury in ir, do 
the ſame , ſeing there is no apparent difference berweent 
them,as to this ? | 

But to leave this, which will appear afterwards, and to 
ſet the Reader ſee the truth of che 18 Theorem, Taffirm, 
'tis not the weight of the 14 onnces of Merctry A B, that 
burdens the ſcale of rhe Ballance K,and that makes a coun- 
terpoiſe with the 14 ounces of Stone, or Lead, thats in the 
faaleL, Wharchenisit, you fay © I anſwer, 'tis 14 
ounces of the Pilar of Water B C that does this, Nei- 
ther doth the weighr of the 28 ounces of Mercury D E 
burden the Ballance, bit only 28 onnces of the Water E F.. 
Neither doth the Ballance fupport the weight of the 42 
ounces of Mercury G H, bur it is only burdened with 42 
oumces of the Water HI, The reafon is moſt evident, 
becauſe according ro the Principles of rhe Hydroſtatiehs 
already laid down, the Cylinder of Mercury A B, within: 
the Tub A B, reſts immediacly npon the imaginary = 
ace 
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face of the Water ADG , and. therefore cannot by:. 
den the ſcale in anywiſe, The ſame is true of the 
other two Cylinders of Mercury, But in this I find mall 
difficulty, Thegreater is, how to make it out, that the 
ſcale K, ſupports 14 ounces of the Water B C,and 28 of 
the Water E F, and 42 of the Water HI, To make 
- this ſeem probable, conſider firſt , as was noted, that this 
VVateris 15 foot deep, and conſequently the Pillar of 
VVater BC, 13 foot 10 inches, The YYater EF 1, 
foot eight inches, And HI, 11 foot and a half, Cog. 
ſider ſecondly,though this be true, yer we muſt count the 
Pillar of V Vater Z M 49 foot high, The teaſon is evi. 
dent, becauſe the Preſſure of the Air, upon the ſurface of 
all Waters (according to the 25 Theorem) is equivalent 
to 34 foot of Water: this then being added co r5, makes 
49, and by this reckoning the Water B C is 47 foot ten 
inches: the Water E F 46 foot eight inches : And laſt- 
ly,the Water HI 45 foot fix inches, Thirdly, for eafic 
counting , I muſt ſyppoſe the whole Cylinder 7 M to 
weigh 42 ounces, every 14 inches one ounce: and con- 
ſequently the Water BC to weigh 41 ounces, the Wa- 
ter E F to weigh-49 ounces z the Water HI 39 ounce, 
Note, that in Phyſical demonſtrations, *cis not needful to 
uſe Mathematical ſtrineſs in counting 3- and ſo leaving 
out fractions , we ſhall onely uſe round numbers, Conſh- 
der fourthly, that in all Fluids, as hath beet frequently 
marked, there is a _—_ and poteniia, the Water B Cbe- 
ing the poxdxs,and the Mercury A B the potentia,the one 7 
Nriving to preſs down the Tub, the other ſtriving to preſs I , 
itup, Conſider fitthly, that by how much the morea 
Body ſuſpended in a Fluid is preſſed up, by ſo. much the 
leſs che weight that preſſeth it down is fo::nd: and con- 
| . trariwile, 


£N - "0 Sr "I OO RNgs yp vet WY 'P the G 4 OY EY " n - 
ed . 3" ty Ns, : a * s OE Os Oe WY 
x Þ - ks OTE + " I 
x + "I a "> "$0.2 4 ®ngb  "_ 
_ _ 4 
rpertiments ; : 
5 
*. . : » : P 


OO IR — — m——. — mo —. ASC cc FP tit. _ 


R 0 wy _ E ” POR Ss © 28 yr 
pt Sent oe Do ty any 0 YRS 


PHydzoſtatical Experiments, 349 
trariwiſe, by how much the leſs it is preſſed up, by ſomuch 
the more the Preſſure above 1s found, Conſider fixthly, 
the leſs that a ſurface of Water is burdened, the more able 
itis rocounterballance the oppoſite Preſſure, and the more 
itis burdened, it is the leſs able. Confider ſeyenthly; that 
the Mercury AB, (which is evident in all Fluids) not | 
only preſſech downward , and burdens the ſurface AD G, 
bur alſo preſleth upward, and therefore actually endeavours 
to thiuſt up the Tub and o ir is, that the Tub is prefled 
between two, namely between the Water C B, and the 
Mercu:y within it, 

Now from theſe conſiderations I ſay, the ſcale K, muſt 
ſupport,and bear up 1 4 ounce of the Water BC : tor ſeing 
the Mercury is {upported by the ſurface of V Vater on 
which it reſts, it cannot by any means burden the ballance 
with its weight z and ſeing it actually prefſeth up the 
Tub, ( according to the ſeventh conſideration ) it muſt ſo 
much the more counterpoiſe (according to the fixth) the 
oppolite Preſſure of the Y Vater B C, and conſequently 
diminiſh the weight of it : ſo that the Ballance cannot ſup- 
port the whole, but a part, For according to what de- 
grees of force, the Mercury preſſeth up the Tub with, ac- 
cording to the ſame, muſt the Preſſure upon the top of the 
Tub be diminiſhed, and fo it the Mercury preſs up the Tub 
with the force'of 27 ounce , the V Vater BC muſt preſs 
itdown with 14 ounce only, and ſo the Cylinder BC, 
that weighs really 4x ounce, muſt preſs the top of this 
Tub only with 14, which 14 ounce really counterpoiſerh, 
the 14 ounce of Stone in the Scale L., But how is it made 
out, that the Mercury AB, prefſeth up with 27 ounce 2 
Forunderſtanding this, remember, that the V Vater is 49 
loot high, taking in the Preſſure of the Air, and that a 
water 
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V Vatar.of chat.deepneſs.i able” to ſupport. 4r inches of 
Mercwy,, every :inch weighing ene ounce, For if 29/0f 
"Water, be able .to {upport one af, Mercury, 49 foot, 6: 
567 inches, muſt;ſugport. ,4a., Ifthen, che -part of the 
ſurface-A, beable to weigh 42,1it muſt thave of upmad 
Preſſure 27 ounces, ſeingit's connterpoiſed defado only 
- with x4, Take notice, that in the Hyadrofatichs , the 
word preſsipg,. or weighing, as really-and twly ſignifies 
weighing up, as aweighing doyn, ſeing it is no leſs eflen- 
tial to Fluid Bodies :tomoveupward, than downward, and WW. ! 
that with equal force, and weight, Aceordingaothisres | © 
foning the Ballance ſupports 2.8.ayaces.of the WaterE F, i { 
(Imagine the ſecond Tub to be ſuſpended as the firſt) feinz I 
the Cylinder of Mercury D E, preſſeth up the Tub only = £ 
with the weight of 12. 0unce , which 28 ounce, Teally I 

counterpoiſeth the 28 ounce of.Stone in the Scale L, But 
why. doth the Mercury A B preſs up with 27 ounce,-and WW 0 
the Mercury D E with 12 © For anſwer, remember, (ac- I f 
cording to the ſixth canſideratian) the ſhorter a Cylinder I !) 
of Mercury is,the ſurface upon which.it reſts, is the ſtrong I F 
er, and more able to preſs it pp; and contrariwiſe, | t 
longer it is, the ſurface is the more unable and weak: I 4 
therefore. A B being ſhorter, and lighter than D E, the I © 
ſurface of Water muſt preſs it up with greater force: ſothat I © 
if the aid ſurface A M, beable to preſs up the Mercury I * 
AB with 27 ounce, it muſt preſs up the Mercury DE I ** 
only with 1.2 ounce, According to thisrule, if the Met- I © 
cury A Bwere 15 inches high, it would preſs up only with I *« 
26 ounce, if it were 16, with a5-: if 17, with 24:it I © 
x8; with 23, and fo forward, This leads us to a clear dil- I *< 
covery of all the ſecrets here - for if the Mercury AB, ||| © 
thruſt-up the Pipe, with che weight of 27 ounce, = 
| m 
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muſt the Seate K, be eaſed of ſomtncH weight, and (6 much 
muſt be ſubrra&ted from TL, Nowlet'us imagine the Pipe 
AB, to be empty both* of Ait, Wate?, atid' Metcury : 
in this caſe'4z onnce muſt be in! the Scale*L, to" couriter- 
yoiſe-it, ſeing the whole*Cylinder' B C,, rhat welghis' (6 
much, does now really counterpoiſe it, . Let us imigine- 
next, theſe 14 inches of Metcury to riſe, and'filt che Tub 
AB: in this caſe;there happens a great alteration; becauſe 
the riſing of them, are really equivalent to the ſubtraQ- 
ing of 27 ounce from the'Scale L , and the” reaſon is, be- 
cauſe by ſo riſing and filling the Tub, , they thruſt up the 
ſaid Tub, and by this'means eaſerh theScale K, of fo much 
weighr, Now this Scale being eaſed, you muſt of neceſ(- 
ſity rake ont from L 27 ounce for making a new coun- 
terpoiſe, | | 
And laſtly, the Scale K muſt ſapport thewhole weight 
of the Water H T, which is'39 ounce; nothing remaining 
to conncerballance this downwardPreſſure,and conſequent» 
ly to eaſe the Ballance, How then is it counterpoiſed £ 
For clearing this, you muſt' remember that this Water, 
that's really x5 foot deep, muſt 'be reckoned ( asT ſaid } 
49, becauſe of the Prefſure of che' Air upon the top, that's” 
equivalentto 34, If then it be ſo, it cannot” raiſe Mer- 
cuty higher in a Tub' than 4.2 inches ; the one being. x 4 
times heavier than'the-other : ſo'tharif 14 inches of Wa- 
ter; cannot raiſe'Mercury higher than'one inch, 49 foot 
catmot raiſe1t higher, than 42 inches: for as 14 inches, are ' 
tooneinch; ſo 15:49 foot to three foot ahd an half, which 
is 42-inches, - Now I {ay ; the whole weight of the Wa- 
te HI, reſts'upon'the top of 'the' Tub, and'fo prefleth- 
cown the-StaleK., to which'you muſt imagine" this Tub, . 
khit by a ſtring; as the former was, nothing remaining to 
| M 2 counter- 
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counterpoiſethis downward Preſſure : for the top of the 
Metrcurial Cylinder being raiſed as high within the Pipe, zz 
the ſurface of Water. D G.S.,. is able to raiſe ir, the ſaid 
cop can impreſs.noſorce m_ the Tub within, to thruſt it 
up, and ſo to eaſe the Scale K, For example, when a man 
eres upon his, hand a Cylinder of Timber, or any ſuch 
like thing, which is the outmoſt he can ſupport, he will 
not be able to impreſs any impulſe, upon the ſeiling of 
room above. his head z but it. ſo be, in ſtead of that. raken: 
away, there be one lighter erected, which. he is-able to 
command, hecan eaſily thruſt up the ſeiling ar his plea. 
ſure, Juſt ſoit is here for thie 42 inches of Mercwy, be- 
ing the outmoſt, that the ſurface of Water D-GS$ is able 
to bear, it cannot impreſs any impulſe therewith upon the 
trop of the Tub: within : but eaſily can the Cylinder DE 
impreſs. an impulſe, and more eaſily the Cylinder AB, 
ſeing they are lighter, and ſo more powertul, To evi- 
dence thisa little more, let us imagine two things, firſt, 
the Tub G H'to-be empty, as it vacuity were in.it, In- 
this caſe the top of the Tub ought.to. bear the whole bur- 
den of the Water, and conſequently the Ballance to bear 
italſo: becauſe there is not. a potentia within the. Tub, to- 
counterpoiſe this ponds, Next, let us imagine the Tub 
ro be only. full of Water : according to- this ſuppoſition, 
the Ballance cannot be in the leaſt parc burdened, becaule 
the Water within the Pipe,. prefleth it. up. with as much 
force, as the Water I H- prefſeth it down :. and if any 
thing ſhould burden the Ballance, it would be only. the 
weight of the Pipe, that's not confaderable.. . | | 
From what-is demonſttated , we ſee firſt, that though 
this Experiment would ſeem to prove at the firſt, that a 
heavy Body weighs as much in the Water ,as it.doth in the 
"y 
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Air, becauſe the ' whole weight of the Metcury AB & 
tound inthe ſcale L; yer *tis not ſo,becauſe the 14 ounce of 
Stone L,doth not counterpoiſe any of the Mercury AB, but 
34 ounce of thePillarof Water BC,Secondly, there's here a 
clear ground, for aſſerting a poydur and a'porentia in Fluids ; 
becauſe chis Tub A B,jis preſt down with the V Vater B C, - 
and preſt up with the Mercury within it, Thirdly,there's 
herea clear ground for afferting the Preſſa:e of V Vater, 
even in'its own place s becauſe the Water B C, counter- 
poiſes by it's weight, the 14 ounce of Stone LE, Fourch- 
ly, we ſee-an excellent way for finding the weight of any 
Cylinder of Water, for whatever be the weight of the: 
Mercury in the Tub, the Cylinder of Water, that reſts up- 
on the top, will be of the ſame weight exaQly ; this is: 
evident in comparing the weight of the Mercury: G H, 
with the weight of the Water HI, Fifthly, that what- 
ever be the height, and weight of a Pillar of Water, yet 
the Ballance can ſuſtain no more of it, than the juſt weight 
of. the Mercury : this is-alſo evident , becauſe the ſcale of 
the Ballance, ſupports no more of the weight of the Wa- 
ter BC, than the juſt weight of the Mercury AB; We 
ſee fixthly, the further down a Pipe with Mercury goes: 
through Water, the greater is the Preſſureit makes upon 
the top of the Tub within: for put the caſe, this were 
100 foot deep; the Mercuty G H, that wants all upward: 
Preſſure now, would preſs up the Tub with 40 ounce: the 
Mercury D E with 55, and the Mercury AB with 70, 
We ſee ſeventhly, the ſhorter a Cylinder of Mercury be, 
1s the ſtronger in- preſſing, and: longer it be, it 1sthe' 
weaker z for there's more ſtrength in A B, thanin DE. 
We ſee eighthly,that the ſtrength decayes,and grows, ac- 
carding to-Arithmetical prozreſsion, as-1,2,3,45; —_ EY, 

ifi 


ch. ti cit. 


- 
1's 


25 Hydzoſtaticah Experiments; 


OFT RE > bes © RIF 
* I 


if:yau;make the: Cylinder! G.H- 43!,; that's now: 42; it 
preſſeth up with.one-ounce, Make'it 40 inches;it will pref 
up with two ounces of weight, Make im39, it preſſeth 
with three, And contrariwiſe, make-the Cylinder:DE 29 
ioches,; that's. now but-2.8\, it will-prefs up withr2 ounce 
only, (V Vith. 28! it; preflech op with: 12.) Makeit3o 
idches high, it will preſs.up-with zo; If it be 31:inches, 
it.pref{eth up with nine; and {o forward; Laſtly, makethe 
Cylinder, AB: 15,inches, that's now but-14,,it preſseth up 
With 2.63 (with,14, it-preſseth up with 27 ) make' it 16; 
1t prefsetiyup with 25.3 make it x7,,..it prefeth upwith. 
24,, Weſeeninthly., that in Fluids, we may makeadi- 
ſtiation.between a {#/tentation, and an equipondinm,  *'Tis 
evident here, becaule-there's- a perfect equipondiumbe- 
tween the 42. inches. of Mercury G H:, and the: outward: 
Water; that's 49 foot deep, But'tisnotſo, betweenthe: 
ſaid Water;and the Mercury. D Ez becauſe the-ſaid Was 
ter:is able'to -raiſe- the- ſaid Mercury: 14: 1nches: higher: 
thereforethe- Water only /vfaizs the Metcury: DE; bur! 
connterballances the Mercury G H, Welſece:tenthly, that: 
the pondae of the.pillar of Water BC. is counterpoiſed by 
twodiſtin& powers really, The. one -is: the 1 4;,0nnce of 
Stone:in-the-ſcale. I, theother is: the 14: inches of Mer-: 
.cury A B, ;that as really chruſts up-the Water, as the ſcale? 
K pplls it up,by vertue of the:oppoſite weight; Eleventh>: 
ly, take away theStone:J;, and you will find-the-Pipe with: 
the. Mercury: A B-{inkidown: this happens , not becauſe” 
the ſutface of /Water on which it. reſts 1s not ableto ſuſtain- 
it, but becauſe the: 4,ounceof ther Water: BC, thatrwas' 
ſupponted by the Srgne;doth now preſs it down: Twelfth-- 
ly,,themore a Body is nnequally! preſfzed byia Fluid; ther. 
_morg-of (the. weight :of than Fluid, is: ſenfible.; and:the 
more 
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more equilly a "Body is: prefved , the'lefs' fenfibleis the 
agheef that'Fiuid-: this is evident , 'becatiſe thete's a 
greater weight of the VVater HT found in 'the Battance 
(it takes 4-2 ounce to counterpoiſeit) than'of the VYaret 
E F,which-is connterpoiſed-v/ith 2/8 once - and the Tea» 
ſon is, becauſe the'itop of the Tub H, fupports the whole 
39 ounce of Vater HT, the Mercury within'the Tub, 
not being able inthe leaſt to counterpoife it, or thruſt it 
up, Bur becauſe the Tub DE, is more equally prefled 
(the VVarter'E F-preſſeth down with 40, and the Mercu- 
19D E preſfech up with 12) thetefore leſs weight of rhe 
Y Vater E F burdensthe Ballance,only 28 ounce, Hence 
it is, that becauſe the Tub AB, is more equally prefled, 
than either DE or GH, there's leſs of the weighr of the 
YVater B'C, found'in the Ballance;only x 4 ounce, Thir 
teenchly ,-if- iv the inſtant of time ; while the Tubs are 
thus ſuſpended in the VVater, the Preſſure of the Air 
above were taken away,and annihilated; then firſt, the 4.2 
inches of Mereury G H would tall down, to abont 13 
inches, Secondly,the 28 inches of Metcury D E, would 
fall down to as many, And laſtly, the r4 AB, would 
ſink down to the fame height, The reaſon is, becauſe the 
Preflure of the Air being equivalentto 34 foot of V Va- 
rer, no more would remain but 15 foot, which is thereal 
height, according to Z M, But 15 foot of Water, can- 
not ſuſtain moe inches of Mercury than. about r3,. And 
conſequently, firſt, 14 onnce of Stone in the Ballance, - 
would counterpoife the whole Water B C, The reaſon 
is,becauſe the Water BC is but of 14 ounces and the 
. Mercury A B, beihg bue 13 inches high, could impreſs no 

impulſe upon the top of the Tubwithin; chats 14 inches 
high,. Secondly,1.3 ounce of Stone intheScale L, would 
. coun- 
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counterpoiſe thewhole Water E F, ſeing E F isbat 2 | 


ounce, . Thirdly, the ſame weight (one ounce being de. 


duced) would countetpoiſe the Water H 1, becauſe in ths 


Caſe,it weighs but 12 ounce, 


To proceed a lictle further, imagine the. Pipe GH tg p 


be ſuſpended by the ballance, as the Pipe AB. is , and 
then a little hole opened inthe top. H,. to ſuffer the Wa: 
ter to come in, till the Mercury ſubfide 14 inches, name 

- from Q to O ( imagine this Tub to be the other ) and 
then ſtop it, Thereaſon why the'V Vater ruſherh in,and 


preſſeth dowa the Mercury, is the'force and Preſſure afir: - 
for the ſaid V Vater, finding the Cylinder in equ1ilibriowith 
theoutward V Vater , preſently by its own weight , caſts 


the ſcales, which is eaſily done, ſeeing the ſurface GSM 
ſupports as much burden as it,can, But that which ismore 
conſiderable is this ; after the ſubſtding of the Mercury 
from Q.to O; the equilibrium that was between the ſcale 
of the ballance, and the V Vater QR 1s deſtroyed : for 
whereas 42 ounces were required before; 29 will now do 
it, For underſtanding the reaſon of this , conſider that 
berween Qand O, are 14 inches of V Vater ruſhedin, 
which are equiyalent to one inch of Mercury. Next, ac- 
cording to former reaſonings, the ballance muſt ſupport 29 
ounces of the VVater QR, becauſe in this caſe, thetop 
of the Pipe within, is preſſed up with the weight of 13 
ounces; which in effe&, diminiſheth as much of = down» 
ward Preſſureof the V Vater R Q, which before had the 
burden of 39 ounces, But why is the Tub preſt up with 
x 3 ounces ? Ianſwer, becauſe the Mercury, that before was 
42 inches,is-now but 28, or having the 14 inches. of Water 
Q O above ix, it js 29, therefore being ſhorter, the ſurface 


GSM is the more able to Preſs itap, even with as much 


more force, as it is in inches ſhorter, Ia 


In the ſecond place, let-in as much Watermore, as will 
depreſs.che Mercury other 14 inches, namely from-O to P, 
1n.chis caſe, 1.6 ounce of ſtone will make an equipondium 4 
becauſe, the 14 inches of Mercury Þ S, and the 28 inches 
ofWater P O Q, being a far lighter burden by 26, chan 
the 42 inches of Metcury, the ſurface G'S M muſt be far 
ebler to preſs them up now, than before: and therefore, muſt 
diminiſh as much of the downward Preſſure of the V Vater 
QR, that burdens the Ballance, as.themſelves wanes of 
weicht:ſeing then,the wholeCylinder-of Mercury,and Wa- 
ter together, are but equivalent for weight to 16 inches of | 
Mercury, the top of-the Tub within, muſt be preſt up with 
260unce.z and therefore they by their aprare Preſſure, 
muſt diminiſh .26 ounce-of.the weight of the Water RQ, 
that weighs 39, Laſtly, let in ſomuch V Vater, as wi 
depreſs thelaſt 14 inches PS, and you will fiad nomore 
weight required in the Ballance to make an equipondinm 
than counterpoiſeth the ſimple weight of the Tub, which 
not conſiderable, Thereaſon is, becauſe, the part S, of 
the ſurface GS M, being liberated of the burden of Mer- 
cury, and ſuſtaining only the V Vater within the Tub, in 
ſtead of it, this ſurface prefſeth up the V Vater within the 
Tub, and conſequently the top of it, with as great force, 
and weight, as the top of the Tub withour is depreſſed, 
with. che outward V Vater R Q: therefore, 39 ounce de- 
preting the Tub, and 39 ounce preſfing it up, the Ballance 
muſt be freed of the whole weight of VVaterR Q. It it 
de objeed, that the 42 inches of VVater Q'S, are equi- 
valent in weight to three inches of Mercury, therefore the 
part of the ſurface $, being burdened with this, capnor 
| preſsup, with as great force, as the V Vater R Q preſſerh 
down, For anſwer, conſider, that the part, .is able to 

v S ſupport 
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43 Gui of VVite, and nexe; that they 
R TY weight ditt 49, Then I tay, Wing the 42+ hoiny 
mo "__ the ries 7 ow Pm 
partS, chat's batdened t ,being able it6 | 
{x iituſt prenup up with the weightof 39, and fo _ 
lance VVacerR Q, 

Tf it be i Juired, winder or or, would the ta inch 
Mn" B fall down, a ſmall hole being made inthe 
top of the Tub at B 71 anſwer; they would, If it be obje- 
Qed, rhat theſe 14 inches of Meretty,aee trot itt equilsbriy, 
with the Pfeffure of the ambient Water ,* as the Metcuty 
GH,and thetefore they canitor be ſo eaſily depreſſed by the 
Water, that comes in at the ſaid hole, - Tanfer;they muſt 
all fall down, and as eaſi ly, as theother, and chat becauſed| 
inequalicy of weight between the Porenria of the ſurfaced 
V'Varer, and the Prndws. It's ce:tain.the part A of the ſur 
face, cannot ſupport mote weight of any kind, than gi 
ounce z but whena hole is opened i in'B; and the VVite 
comes in,: *tis then burdened with the weight of 1.4 'onn> 
of-Metcury, and with the weight of 41 ounce of V Vater 
fo'much t eVVater B C weighs, which is 55 ounce; but 
a ſurface that hath only the Porenria of 42, can never ſup- 
port 4 Pondueof 55, nonotof 43, 

It may be objected thus. - Pur the caſe a Cylinder of 
Gold ; or Braſs were faſpended in this Ay as the 
Pipe and Mercury G'H are fafpended b 7 the Ballance 
would not- the Ballance ſupport the whole weight ot, 
withont ſupporting any part of the weight ofthe VVare 
I v, that reſts: upon- the top of it, T anſwer, there's 

eat difference berween the two-z becauſe a Coe of 

old or Braſs ; ſuffers both the "upward and downwatd 

Preſſure of the VVarer; but the Mercury GH, _ 
0 


HO LE a IP TR yy RI oryongan. 77 


oy the p ppward pot roterere | bis 

be EE Tab, From-this E 

he V aernpon the $9P-6/ the 
= hen two Fluids ag Dd ohrge Ong with 
ayer pa ed or uh pray oF reg 
ep pars of an inch of V Vater come in at Q-. wy 
mb alters che hight of the Mercary 'from 42 inches ad 

leſs, Secondly,:tis impaſſible for 2 ſurface oftWazer,to fi 
part more: weight;than its Own og becauſe the 
tS, canner ſupport more,/np nota grainghan.43 ounce, 
por ee thirdly, that is is as ynpoſlible tor a ſurface of 
y _ , to ſupport leſs, .thanits qwn burden; becauſe 
whatever loſs of weight che Pillar of Mercury $ Q ſuffers, 
ſeol-Y by the ingreſs of the VVater Q Q, its made up again by 
4 (ame V:Vater, If it be objected, ' that the I4 inches of 
ſu V Vater QO, are not ſo heayy by far, as the 14 inches of 
14: Mercury, chat fell down, .. T anſwer, is ue, yer the part 
ater $, is as much burdened as before ,, becauſe what, is wanting 
nc F inweichr, its made-up, and compenſed by Preſſure, V YE 
er; MM fee fourthly, that the Praſure of a Fluid is2 thing really 
but WY diſtiaR from the natwal weight, according.tothe 22 Thee 
up- I oem ; becauſe though the 14 inches-of Water Q.O , are 
not {0 heavy naturally asthe 7.4 inches of Mercury that fell 
of MW down , yer the Prefiure of them upon the ſurface 45.48 
the W much, Weſee fafchly, that I4 inches of Water, £ 2. $8 
ce, F body foprteen times: lighter chan Mercury , [may bave 4s 
Fit, | much weigh twichthew,as 1.4 oupde of Mercury, Werſee 
ire! fixthly, thata Cylinder of:Mercury cannot be fuſpended in 
$1 Air, orin WaterunleGitbe guarded aitha Lyb, to.pres 
of Ml farveirfromche:downwad: Prediare-afehac & Watet: . 
ard rnby opening ambaleinQ, che Mescury v 12 Wie 
ke:(erenthly,chat'” hae ane ere q 
N 2 ' ene 
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ene-another mutually, unleſs there be a'fort of equippngi 
am between them z | becauſe no ſooner you defray th 
QI_—_ berween the 42-inclies of Merctry QS, and 

e part of thie ſurface $, by. the ingreſs of the-Water Qg, 
but aſſoon there ariſeth anew-one, We (ee eighthly (@ 
we noted before) the nearer' a Body-comes: to- equally 
preſſed with a Pluid, . the leſs is the Preſsure of that Flud 
ſenſible: becauſe lefs weights required in- the Balance, 
ro counterpoile the - Preſsure, and weight of the Water 
R Q; after the ingreſsof theWater Q © P, than after the 
ingreſs of the Water QO; We ſee ninthly, that when 
a-Body is equally; and unifermly prefled with a Fluid, the 
Preſſu:eis i»ſenſoble z; becauſe, after the Water hath thruſt 
down all the Mercury from QoS, there's no more weight 
at all of the Water R-Q found in the Ballance; We ſe 
tenthly, that not only in Water, the Preſſure of Water 
may be found, butout of it, namely'in the Air 5. as isclear 
from the Ballance, that ſupports the Prefſure of the W4 
ter RQ] Weſceeleventhly, a ground to diſtinguiſh be- 
tween the natural Balance, and the artificial Ballance, The 
artificial Balance, is the BallaneeK- L : the natural; is the 
Pipe Q'S, We ſee twelfthly, that: they: keep a cone- 
ſpondence between themſelves, or ſome Analogy : for by 
what proportion the Water thruſts down the Mercury, by 
that ſame proportion the poxdis L, of the-Ballance is ef- 
ſened : -and'by what proportion- the Mercury” riſes-in the 
Pipe,by thKſame,is theweight L'augmented in the Scale, 
We may ſubjoyn laſtly, that-the eaſieſt way of explicating 
the-Phenomena of Nature, is notalways the beſt,and trueſt, 
| For ſome may think;jit were far eafier to ſay, chatThe Bal- 
lance ſupportsche Mercury.AB;or-D E,and notany partof 
the Water BC,or EF; But ſuch a way would be falſe,and 
ab(urd,and contrayp toalltheformer Doarine, EX: 
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EXPERIMENT XIE 
Figure. 16, | 


(7s 'His Schematiſm repreſents a Water 100 foot deep; 

* whoſe firſt and viſible ſurfaceis IHK, And LM 
i is the ground' of it,, CD is a piece of braſs 30 inches 
high, and r2'inchesiin diameter, ſuſpended upon the ima- 


x ginary ſurface of Water A-N B, which isdiſtant from the 
le top I HK, 25: foot, This Braſs cannot go farder down, 
n when demitted from Hy, becauſe it's keeped up , by the 
" Force and Pieſſure of the farface of Water AN B, which 


Þ prove thus, The part B ſuſtains 4? fa&o, a Pillar of 
It Water K B 1400 pound weight : therefore the part 
| N isable to ſuſtain as much, I ſuppoſe here, the aid 
7 piece of Braſs to weigh 1400 pound, The Water K'B 
is 1400 pound ,. becauſe itsa Pillar 25 foot high , and 1.2 
inches thick, - toy one cubical foot weighs 5 6'/pound Trois, 
| The connexion of the argument is evident, becauſe its as 
a eaſie for a ſurface of Water, to ſdſtain a ſolid-Body, as to 
R ſuſtain a Fluid Body : therefore, if the part” B, ſupport 
F the Fluid Pillar K B, the part N muſt beable ro ſupport 
7 likewiſe the ſolid Pillar C D,which is of the ſame weighr; . 
7 If it be objeRed, that the part N, ſuſtains beſides the = ' 
| CD, a Pillar of Water EF 22 foot high, anda half, . 
which two will weigh' 2260 pound, T anſwer, _ ſup- 
pofitfon,that neither Water nor Air ſucceed, the ſpace - 
| EF being void of both', the- Brafs 'wonld be ſuſpended : 
with the force and power of the'Water N. - And thaugh 
this.cannot be made pratFicable , yet the Theory of it may ' 
conduce much for explicating the ſecrets and myſteries of 
the Hydroſtaticks, But why ought-the Braſs to'be ſuf- 
pended - 
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pendedat 25 foot from the top? I anſwer, becauſe the 
potentia of thefurface ANB, is equal to the: pondu of 
the Braſs, Toevidence this,confider that mw is a Body 
naturally heavier then Water ,- I ſhall ſuppoſe ten times, | 
that's toſay,one inch of Braſs will counterpoiſe ten; inghes 
of Water, If. this inequality be, then muſt chis Pillyr of | 
Bra{x go {o much farder down, than che firſt ſurface TH, 
as the one is heavier ix ſpecie; or naturally; thay the other; 
therefore it muſt fiak 25. foot 'exaRtlyz ſcing a. piece of . 
Braſs 39 inches high, requires 499 inches.of- Water, pr25 
foot.to counterpoile it; for if one” inch of Braſs require 
ten inches of Water, thea ſurely 30 inches muſt require 

o0, Yet itis no matter,what the thickneſs be, provided 
it be no higher than 30 inches, 

To advance ſome ftarder, let us make a ſecond ſuppoſi- 
tion, namely , while the Br4{s is thus ſuſpended npon the 
ſurface A N B, luppoſe the Air tocome down, and f111 up 
the imaginary ſpace E F, then muſt the Braſs be thruſt 
down as far as the ſurface O P, that's 34 foot below the 
fyrface AND, and 59 fromthe top, The reaſon of ic 
is this, becauſe theweight of the Air fuperadded, is equi- 
zalcatto.the PreſſureotaPillar.ot Mercury 29 inches high, 
and 1.2 inches.thick « therefore the Brsſs being burdened 
with this, it muſt go { farder down, till it meet with a ſut- 
tace, whole poteatia.is equal in weight,torthepondur of both, 
which is.preciſely 59 foot frem the top : for if one incliot 
Mercury. requite 1.4 of Water, then 2:9-inches muſt requize 
405 inches, or 34.40at, Jn.2 word, it maſt go,as-tardown, 
as that ſurface, that fyſtains a Pillar-of Water, .thatwould 
counterpaile.ina Ballance, che $raſs- C D, and a Bilar of 
Mercury ag inches.high, and 12 inches:thick, hoth-whic) 
weighs 3290 pound, 
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* From what is ſaid, we ſee firſt, that of two heayy bv- 
dies differing in weigh t, the lighter may go further down 
chan the heavier, This isclear, becauſe a ſlender Cyliy= 
der of Gold, in form of an Arrow, half an inch thick, and 
2$ inches long,weighing 28 pound ('tis no matter,though 
the juſt weight of it be not decermined) will go down 35 
foot in Water, before it meet with a ſurface, whoſe poren- 
zi4 is equal in weight to its own ponds ; for it Gold be 15 
times heavier zatrally than Water, then the ſaid Cylin- 
der muſt go down before it reſt, 420 inches, or 35 foot, 
But a piece of Gold 12 inches long, and fix inches thick, 
that perhaps will weigh 208 pound, will fink no farther 
than 15 foot; And the reaſon is, . becauſe , if one inch of 
Gold require 1 5 of V Vater to counterpoife it,then'r2 muſt 
only require 189, or 15 foot, Note, that both the bodies 
muſt go down Perpenarcularly, and not as it were Hort- 
zontally , with their ſides downmoſt : for it they g0 
down after this manner, they cannot fink fo far, The 
reaſon of this 'is alſo evident, becaufe a heavy body 
oces ſo far down, and no furcher, till it hath” thruſt :s 
much-Water out of its place, as will connterpoiſe it ſelf in 
a Ballance, Thar's to ſay, if an heavy body weigh roo 
pound , it muſt go no further. down, than afrer i harh 
thruſt out x 00-pound 6f Water, But ſoit is, thata piece - 
of Gold, in form ofan Arrow, going down ſide-wife, or 
with the two ends parallel to the Horizon, will chruſt as 
much Warer out of its place, as will be the weight of ic © 
ſelf, belore it can go down 15 or 16 itiches from the top: 
becauſe for every inch it goes down fide-wife, it expelg 8 © - 
inches of Water, In going down two inches, it expells 56, -- 
In going down three inches, it expells 84, and foforward, - 
tl it godown 15 inches, where it 'expelts 420 _—_— ; 
og - 
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'but. 4.20 inches amounes to.35 foor, 
der of Water 35 foot high, and juſt the thickneſs of the 


Cylinder of Gold, which T ſuppoſed:to be of half aninch, 


and pur;:chem in a ballance, and you will find the one juſt 
the weight of the other, Neither can the piece of Gol{ 


go ſo far down as before, if it go down ſide-wiſe ; becauſe 


tor every fix inches it is drowned, it expells a bulk of W4. 
ter 12 inches long, and fix inches thick , therefore it muſt 
be ſa{pended, before it go beyond go inches,or ſeven toot 
and an half: now,if fix inches give one foot, 90 inches will 
give 15 foot: but 15 of Water in hight, and fix inches 
thick,is che juſt weight of it in a ballance, vis, 208 pound, 
We ſee ſecondly, the broader and larger che ſurface of a 
| Fluid be, 'ris the moreable and ſtrong to ſupport an heavy 
burden: therefore the part of a ſurface of Water fix inches 
ſquare every way, will carry a far greater weight, than a 
part four inches ſquare, Though: a ſurface of Water 34 
Qr 35 foot deep, be not able to ſuſtain a Cylinder of Gold, 
if it exceed 28 or 29 inches in hight, pet take a Cylinder 
of Gold, 10 foot high, and reduce it, by making it thick. 
er, to the hight of 20 inches, a ſurface of Water little more 
than 24 foot deep will ſuſtain it, Orreduce a Cylinder 
Io foot high, which requires a ſurface more than 100 foot 
deep, to a Cylinder fix inches high, a ſurface lictle more 
than ſeven foor deep will ſupport it, We ſee.thirdly, the 
reaſon why bodies that are broad and large, move flowlier 
through Air and V Vater, than bodies that are more thin, 
and (lender, though both be of the ſame weight in a bal- 
lancs. For example, 20 pound of Lead , long and flen- 
def like an Arrow, will go ſooner to the ground of a deep 
VVater, thana piece of Lead of the ſame weight, inform 


of a Platter or Baſon. The'reaſon is, becauſe as the body 
is 


"Now, take a Cylin- 
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is broader, lo it takes a broader ws of a farface, which” © 

broader part is ſtronger and abler, than a narrower part, and 
. ſo makes the greater reſiſtance, The ſame is the reaſon, 

why a Buller fix inches in Diameter, moves flowliertho- 
row the Air, ſhot from a Cannon, thana Bullet one inch 
in Diameter, For the ſame reaſon, Ships of ſeven or eight 
hundred Tun, move far ſlowlier thorow the Air, and Wa- 
ter,” than Veſlels of leſs burden. Item, large and big 
Fowls, as Eagles , move flowlier, than fmall Birds, as 
Swallows, Yea, 'of Fowls of the ſame quantity, one may 
move quicklier than another, as is evident'in long-wing'd 
Hawks, as Falcons, that by the ſharpneſs of their Wings, 
move far more ſpace in half an hour, than Kites, or Goſe- 
Hawks, whoſe wings are rounder, We ſee fourthly, that 
there's no body how heavy ſoever, but it may be ſupport- 
ed by the ſurface of a Fluid, either in Air or in VVater, 
Igrant, the ſtrongeſt ſurface of Air, that can be had, is 
not able to ſupport more weight, than a Cylinder of Gold 
28 inches high : yet though 1t wereas large, and broad, as 
a Mill-ftone , if it do not exceed the ſaid hight, the Airs 
able to ſuſtain ir, For the ſame cauſe, if it were poſſible 
to free a Hil/-ftone of the Air, that reſts upon it, the Air 
below would lift it from the ground, and-carry it np many 
tathoms, evea till iccame to a ſurface, equal in power to 
the weight of the Stone. Or, ifalarge Mill- ſtone were de- 
mitted trom the top of the Atmoſphere, towards the Barth, 
if could hardly touch the ground, being detained by the 
Way, by a ſurface counterpoiling- it, . Or if it. did touch,: 
through the. ſwiftne(s: of the motion. it- would ſurely 
& lt were, -rebound , and be cartied up. again, -It is, 
awayes to be remembred,. that-in ſuch' trials, the Airs 
uppoſed got to follow; or to be united, after the Stone// 
O pafleth 
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nh 
'* - paſſeththorow, + Now if the Air beableto-do-this, far 
more the V Vater, that's a body a thouſand times heavier, 

We ſee fitthly: the reaſon, why. heavy bodies move 

eaſily thorow Air,. and Water, namely becauſe che pares 
that were divided,,. by the body that-is moved ,. are pre. 
ſenely-reunited?, and cloſed again;,. by which means it is 
driven forward, the Preſſure upon the back, being as much 
asthe-Preſſure before;. It this were not;, nobody what. 
_ foever would be able to moye it-{elt one foot forward, 
For emumple ,. if, when a man hath advanced one ſtep for: 
ward, . the Air did not cloſe again upon his back, the force 
_ ofthe Air upon-his belly-and breaft , would not only ſtop 
him; bye violently thruſt'him backward, We ſee fixthly, 
thereaſon,- why. the ſame body deſcends with tmore diſh 

culey: thorow Water, than Air, becauſe a ſurtace of Water 
is far ſtronger, than a ſurface of Air, We ſee (eventhily; 
that-a- heavy body. is never ſuſpended by. a ſurface of 

Water, or Air, in going down, till once it hath diſplaced, - 

25-much Water or Air, as will counterpoile it ſelf in a bal- 

lance, This is clear from the Braſs C D, that goes al. 
down, till it expell its own weight of Water, | For 

this cauſe, if a Afr/l-fone were demitted,. or ſent down 

from the top of the Air , and never reſted, till it came 

within 40 fathom of the Eareh, then fomuch Air, asis- 

expelled by the deſcent, is the juſt weight of the ſtone, 

We ſeceighthly,the heavier a body be naturally,than Wa- 

ter, .it goes the further down, and the lighcer/it is, it finks. 

the-lets, Forif C D: were of Gold: it would go fut- 

 thEr down, thanbeing of Braſs or Iron: and it C D were 
, aNKone, that'slighter 5» ſpecie than Braſs, it would notgo 

ſo far down, This lets us know the reaſon,” why thicker, 
blacker, and heavier clouds :comes- nearer to/ the Ha, 
EINE PEEL” EA VEINS ho. 


_ 4 x ” __ " $16 © 
| YT” | Ry" WI OR nd a 
v3 * 
47 5 = OO a: » fi j| 
4 
- j ” 


wy WW i: SA. 7 


- to {uppart a Cylinder of Mercury 4 inches thick, 2 to'fup- 
;port more in height.than 29 inches, and why it —_—_ 
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than thinner, whiter, and lighter, VVeſeeninthly, thar 
the Preſſure of the Air is determinable, even in its heigheſt 
degree , and. (eemes to be the ſame in. all places of the 
world; but the Preſſure of the Water is not ſo, The 
reaſon of the firſt part is, becauſe the Element of Air ſeems 
to be of the ſame hight in all places, and. therefore we 
may know its outmoſt Preſſure, which is juſt equivalent'cs 
the weight of 28 or 29 inches of Gold, or Mercury, 'But 
becauſe the deepneſs of the Sea is variable, therefore the 
Preſſure is variable likewiſe, Yet if the exa&t deepnels, 
of the deepeft place were known, it were as calie to de- 
termine the greateſt Preſſare of it, as to determine the 
greateſt Preſſure of the Air, Weſee tenthly, that avery 
{mall weight added or ſubtracted in; height, will change 
and alter the connterpoiſe of a Fluid, Becauſe if you lay 


but ene ounce upon the top of the braſs at F, it preſencly 


ſubfides accordingly : or take one ounce from it,and it-riles, 
But though never ſo mach weight be added to it , or fub- 


tracted from it in thickneſs, no alteration follows, Thete- 


fore, though this piece of Braſs CD, that's now but x2 
inches in thickneſs, were made 24, by which means the 
weight would be tripled and more, yet'the ſame furface A 
N B would ſuftainit: yer, addto it inaltitude, but one 


1ach, .and preſently ic ſinks down proportionably. - This 


evidently diſcovers the:reaſon, why its as caſte for the Air, 


port a Cylinder hajfan inch chick * and why ic canner fup- 


7 les, - Nowthereaſon, whya thicker Pillar, is aug 
ſuſpended, as a thinner, is this, beeauſe ifa Pilarof Mer- 


cary bethicker, and conſequently heavier; 'rhan ittadkes 2 
broader , and conſequently'a ſttonger ſurface of Airtsreft 
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168 _. Hydzoltatical Experiments, 

-gpon: if ic be but ſlender., and ſo-buc light; chenictakeys 
leſſer part: of a ſurface to bearir up, and conſequently, - 

weaker 3. by which meansthe Pomdvs ofthe one, is alwayes 
propottionable-to-the Potentia of the other, Ts it notas 

 eaſte for aPitlar-of ſtone, 6 foot in Diameter , "to ſupport 
another fix: foot-in Diameter z/ as itis for a Pillar one foot 
in:Diameter, to ſupport a Pillar.one foot 'in Diameter? 
But asa Pillar one footin Diameter. cannot ſupport Pil- 
bes hr 6,ftootin Diameter, neither can a ſurface of Air, one 
inch in Diameter , ſupport a Pillar of Mercury 6 inches in 
Diameter: But why ſhould a larger part of a ſurface be . 
ſtronger than a narrower part 2 I anſwer,the one:is ſtronger 
than the other, for that ſanie reaſon, why a thicker Cylin- 
der is heavier: than” a: thinner: for what I call frexeth ina 
ſurface, its nothing elſe but weight, and what I call weight 
in.a Cylinder, its-notfing elſe but freagth, The ſame 
| -thing hath two names; becauſe the pillar of aBluid preſſeth 
£ down, and the ſurface. _—_— :. therefore , in the one its; 
called popdus , in the other potentia, As when two ſcales: 

.arein'equslibrio, .cither this, or that-may be called the poy- 
dues oreither this, ' or that', may be called the'potentia,. 
Now I fay,if a part of a ſurface four inches broad, haves: 
much weight or: force-in.it, as a Pillar of Mercury font 
inches thick, _ then ſurely, a part ot a ſarface eight inches. 

. broad, muſt have asmuch weight and force init, as a Pillar 
of Mercury eightinches thick. Bue why ought a ſurface to: 

. fuccumb;, when. the Pillar grows inhighe, and not to fail 
when it-grows only-in breadehr* Auf, VVhen it:grows 11 
brgadth, thee ponduc tiever exceeds the porentia ; but when: 
itt becomes higher, then-ic-becomes heayier, That'sto 

' ay; when Pillar grows broader, there's nor one part of . 
whe ſurſeehat ſuſlins ie, more burdened than another 
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' ſeing che.part' eight inches; broad, is no-morepreſt with'a 
- Pillar eighr inches thick', than the part four inches broad, 
is preft with a-Pillar four inches thick: as eight ounce of 
Lead in this Scale, is no more counterpoiſed' with eighe 
ounce'in'che other Scale, than four ounce: in this Scale, is 
counterpoiſed with fonr in the other, But whena Cylin- 
der grows in hight, the pondus exceeds the potentia; ofte 
part of a ſurtace being more burdened than another, We 
ſee eleventhly, that in a large ſurface of a Fluid, wherein 
are many partsz each part is able to ſuſtain its own proper 
burden, So a part eight inches in Diameter ſupports a 
Pillar eight inches thick , and a part four inches, ſupports 
a Cylinder four inches thick 5- but cannot ſupport a Pillar 
fix inches thick, Bue this ſeems rather to flow from the 
diſþroportion of Magnitudes,(eing a circular plain 4 inches - 
in diameter, cannot receiye a Baſe of a Pillar 6 inches india- 
meter, But this is certain from the very nature of Fluids, 
that ina deep V Vater, wherein may be diſtinguiſhed 100, 
or 1008 different ſurfaces, each one isable-to ſupport his 
own burden, and no more, | | 


EXPERIMENT X-ILL 
Figure 17, 18, 19, 


þ making this Experiment, take two pl4;z Bodies of ' 
Braſs, or Marble well polithed. Make them of any 
quancity z- but for this preſent uſe, leteachof them befour 


inches broad ſquare-wiſe, Upon the back parc, lee eh. 


one have an handleabout fix inches long,ot the ſame metal,” 
formed with. the plaiy it ſelf, inthe tounding (if they be : 
of Braſs) as-is repreſented in this Schegarilm;, When: 

| 2 Mes they» . 
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they are chus prepared, anoine their inner-fides with | 


- or Water having:thruſt the one face alongſt upon e 
other wich all the.Rtreagth you have, till all:the four 


-agree,two whereof are repreſented'by A B, and C D, you 
-wul ad chem cleave fo cloGs together, as if :they were bue 
one Body, Theeffe& is this, that ordinary ſtrength will 
.aot pull. them aſunder ; and that under a ſurface of Water, 

a ſtronger pull is required than in the Air, 
That we may deduce ſome -Hydroſtatical. concluſions 
4rom chis,Experimenc , let us ſuppoſe theſe two plain Bo- 
dies tobe united in ' the middle of the Y Vater IK PQ, 
that's 34 foot deep, and fuſpended by a beam or long tree 
\T Y exiſting inthe Air, near the cop of the V Yater, by; 
.chord $ E pafling between the middle of the beam , aad 
xtheend of 'the handle at BE, Suppoſe next a great weight 
of Lead R, 350 pound, tobe appended to the endof the 
handle at H, of the under plain Body CDN O, This 
- done, Jaffirm, that the beam T Y, neither ſuſtains the un- 
det plain ow CDNOGH, not the 3fo pound 
weight of Lead R, that hangs down from the handle GH, 
It ic beobje&ed, that the beam ſupports the upper plz 
Body ABLMPFE; therefore it muſt bear the weight 
alſo of the under p/a#z C D NOG H,with the weight R; 
ſeing they are both pnnited 2qgether , and cleave ſo cloſs, 
as if they were butt one Body, I anſwer, it ſupports the 
,one unqueſtipaably ; but not the other, ' To explicate | 
this: Hydrofatical Myſtery, I muſt aver three things ; firſt, 
A - "IY inferior. plain is ſupported by the upward Preſlure 
|  . ,wF rhe lower 'VVater PON.O, Secondly , that the 
burden whichthe beam ſuſtains , is nor the weight of the 
under plain, bur:theweight of the 34 foor of 'Water' TK 
LM, Thirdly ,//that this weight is exaftly ——__ 
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of the inferior plain, and Lead R, ' But is irnor more 
ezfie to ſay , that the beam ſupports both the plains? I 
2n\\yer, if Fay (o, I can neither affirm trurh, nor ſpeak con- 
ſequentially, But may it not be aid, that the inferior 
plain is ſupported both by the beam, and the lower water 
PQNO ? Tanſwer, this is impoſſible ,''becauſe oneand 
the ſame weighe , cannot be fapported totally, by two di-, 
ſin ſupporters, 89 9 C1. TO 

For making theſe aſſertions evident, I muſt ſuppoſe the 
ſuperior Water TK LM to be 34 foot deep, and to 
weigh,it it were put into a ballance,q00 pound: and which 
is unqueſtionable, that the ſaid Water reſts upon the back 
of the ſuperior plais LM, T ſuppoſe ſecondly, thatthe - 
lower Water PQN © weighs as much , and thrufts up 
the inferior. plain with as great weight , as the ſuperior 
plain is preſt down with , by the ſuperior Water, This 
is evident from former Experiments,” - And laſtly ,"Tſap-- 
poſe each plain to weigh two pound, and theweighr of 
Lead R 350, It is to be obſerved here,that nomiſtake ma 
ariſe in the calculation afterwards , that though it be ſaid, 
this 34 foot of- Y/ater weighs 400 pound, yerin it ſelf ir 
W£1213$ but 200: but confidering the Preſſure of the Air 
upon. I K, which is as much, it may be truly ſaid to'weigh 
400, Theſe things being premitted,I ſay the weight that 
thebeam T V (ſuſtains, is not the weight of the inferior - 
plain, and the Lead R,, buy 353 pound of the ſupeti- 
or VVater IK LM, and confequenely!; -that the infe-. 
rior plain is ſupported: by the lower Y Vater P QN ©-. 
Thereaſon is, becauſe the lower Y Vater prefſeth upagh - 
the weight of 48 pound, Ir is in it ſelf 400-pound : bug © 
being vardegad with 352 , it cannor-thruſt up with more : 
weight than.4$, . Now, it prefling up with 48, ——_ - 
TaE-- 
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the beam of 48, and counterpoiſe ſo much of the ſupe- ; : 


rior-V Vater , and conſequently the beam: muſt ſuppore 


only .352 pound of it, But put the caſe ( you ſay) wo 


weight R, were 130 pound, 160 pound, or 180 pound, 
would the beam be leſs or more burdened with the ſuperi. 
or Water? TIanſwer, if R be x30 pound, then the beam 
ſupports only 132 pound of the ſuperior. Water , forif 
the inferior be only burdened with 130, the weight of R; 
and with two the weight of the inferior p/ai», then muſt 
it preſs up with 368, and by this means,muſt eaſe the beam 
of ſo much, ir ſuſtaining r32 pound only, According to 
this compting, when the Lead R weighs 160 pound, the 
- beam ſapports only 238 pound of che ſuperior Water, 
_ Tfir m_ 80 pound,it ſuſta;ns 218, And if the weighe 
R were. taken- away , the beam ſupports no more of the 
ſuperior V'Vater than two pound, . - 

_ _ Toproceedalittle further ; imagine the two Pl;ns to 
be drawn up 17 foot nearer the firſt ſurface I K, namely as 
high as Z W. . This done, the union breaks up, and they 
preſently fall aſunder, The reaſon 1s, becauſe, the ſur- 
face Z W is notable to {ſupport 35 2 pound, but only 300, 
which I. prove thus, It 68 foot ſuſtain qoo; then 51 
foot muſt ſuſtain 300, I ay 68, and-nor 34, becauſe as 
was noted, the Preſſure of the Air upon the ſurface IK, 
ns uivalent to other - 34 foot: and therefore though 
the d 
34 footreally, yet it is 68 foot virtually, and in effeR, 


Imagine ſecondly the ſurface I K to ſubſide 17 foot, name-/ 


| lytggZ W, Inthis.caſe theunion is broken alſo, and the 
lofer Plain falls from the upper, The reaſon of this, is 
the ſame with the former , Cas by. what proportion 
you diminiſh che hight of the ſuperior V Vater, 'by that 


ſame 


epneſs of this V Vater, between TK and L M be but 
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OI i" Wile 
ſame proportion you diminiſh the upward Preſſure of the 
lower V Vater. Therefore, if you ſubtra@ from the ſu- 
erior V Vater 17 foot, that weighs x00 pound; you ſub- 

trac likewiſe 200 pound from the inferior V Vater, and 
conſequently, you make it pteſs up only-with 300, but 
300 is not able to counterpaile 352, | 

Let us ſuppoſe thirdly, the ſuperior Plain, and the ſu- 
perior Water tobe annihilated z then ſay , the Preſſure 
* 2nd force of the under Water would thruſt up the inferior 
Plain andthe weight R about eight foot higher then X Y 
and there ſuſpend them, The reaſon is , becauſe the ſur- 
face X Y, beingable-to ſuſtain 400, and being burdened 
only with 352 , muſt have the weight of 48, Now 
the upper. Plain being taken away , and:the upper 'Water 
alſo, and the —_— ſpace of both remaining ,. the ſaid 
weight of 48 pound, muſt carry the under Plain as high as 
is ſaid, Let us ſuppoſe fourthly, the Preſſure of:the-Ele- 
mentof Air, thatreſts upon I K, to be takenaway, then 
muſt che two Plain bodies be diſunited, the inferior falling 
trom the ſuperior, The reaſon is , becauſe in this caſe, 
the ſuperior Water would have but the weight of 200 
pound, and confequently the inferior, would preſs up only 
with as much :but 200 is not able to counterpoiſe 352, 

From what is-ſaid we ſee-fiſt , that in all Flaids there'is 
an upward Prefſure., as well as a downward ; andithat the 
one is alwayes of equal force tothe other : becauſe the in- 
jerior Plazy is preſſed up with as great force , as the ſupe- 
tior Plain is preſſed down with, We ſee ſecondly , that 
in Fluids, .there is-a Pondus anda Potentia, The Poten 


here is the inferior Water, and the Pondus is the ſupeii- SG 


or, Or, the 350 pound of Lead R, may -be called the 


Fondns, which counterpoiſerh the-Potentia of the furface 
; . of 


———— 


weight , yet it is equivalent to it : becauſe the 352 pound 
of Lead R', is ſuſtained by the Preſſure of the inferior 
V Vater; which could not be;, unleſs: they were virtually 
the ſame,, We ſee fourthly., that there may be as _ 
Preſfute in one foot of Water, as there is weight in100] or 


b two plain bodies were ſuſpended, 100 fathom below the 
Wi; ſurface of the ſea ;.and within a foor or two of the ground, 
—— as much weight would be required to pull them aſunder;as is 
the weight of a Pillar of Water 100 fathom high, and-4 
inches «thick every way , which will be more then 3000 
pound weight, beſides the weight of the Air above, that 
will weigh 200 pound, This could not be, unleſs there 
were-as much Preſſure in the loweſt foot of this Water, 
that's 100. fathom'deep, as there is weight in the whole 
 Pillatabove, We ſee fitthly, the more the potentia of a 


equally a body is prefſed, the more the Preſſure is ſenſible. 
For underſtanding this, conſider that the under-face of the 


more and leſs weight the Lead R is of : for put-the caſe, 

| the inferior Plain were taken away, the face of the {uperior 
. Pliin, would be equally preſt with the back of it, . But 
'  aften theinferior Plaiy is united to it,” the Preſſure of the 
"6 Water is kept off; by which means the back is preſt more 
than the face, Now,-as the inferior 7/4; becomes hea- 
vicr and: heavier, by making the weight R. more and more 
Res ot - 5s "+. weigath 
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of VVater XY. We. ſee thirdly-, thatthough the Prec. 
ſure of- a Fiuid , be not the ſame thing ' with the naturg! - 


in 1000 foot, or in-1000 fathom,. For put the cafe, theſe - 


ſurtace is burdenea, the more ſenſible is the poydus: 
becauſe the heavier you make the Lead R, that burdens - 
the inferior Water, the more weight of the ſuperior Wa- 
ter reſts upon the Beam, We ſee ſixthly, the more uy-- 


ſuperior Plain, is more and leſs prefled, according to the 
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weighty, theleſs and leſs is the face of the ſuperior'Plain 
preſt up, Hence it is, that as this inequality of Preſſure 
becomes greater and greater; ſo the weight of the ſuperi- 
or Water, affets the Beam more and more, Or, if the 
ſuperior P/ain were a ſenſible body, as Animals ate, it 
would find the back of it more and more burdened, accor- 
ding 25 the weight R, becomes heavier and heavier, We 
ſee ſ:yenthly, that Water weighs in Water : becauſe all 
theweight the Beam ſupports, is the burden of the ſupe- 
rior V Vater, and not the burden of the inferior P/aix; or 
It ſupports the weight alſo of the ſupe. 
rior Platn, but this is not conſiderable, - This is only:tobe 
underſtood, when the Preſſure 1s unequal; for it then 
per Plaiz were as much preſt up, as it's preſt down, the 
weight of the ſuperior V Vater would not be. found by the 
Brum, Weſceeighthly, that the higher a ſurface be, it 
isthe weaker z and the. lower it be, it is the ſtronger : ibe- 
cauſe when the two plain bodies are pulled up,17 foort;they 
fall afunder, We ſeeninthly, the vanity of the common 
opinion, that maintains two plain bodies to cleaveclols 'to= 
gether for fear of vacairy z and that neither Znz:ane. nor 
Angzelick ſtrength isable to break this union, ' without the: 
rupture and fracture of them both, 1188 | 

It may be enquired, upon ſuppoſition, that the inferior 
p/ain had four holes cut thorow the middle, ſquare-wiſe, 
as ABCD in the 18 Figure: what Phenomena would 
follow ? ' Before Tanſfwer,confider thar this Figure repre- 
ſents the inner face of the'Braſs-plate C DN O, of the 
I7 Figure, which as-was ſuppoſed, is four inches from ſhag 


to f1de,and conſequently contaitis'16 ſquare inches, Now, P*. 


imagine the under plain C D'N-O';- white 16/45 united ts 
the uppermoſt, t6-have four {quare/inches catted-ourot; ir, 
P 2 as 
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26A'BCD:; Theſe things being rightly conceived, and: 
wderſtood, Iay; when the faid holes-are cutted thorow. 
the beam T V, that now ſuſtains 350 pound, ſhall by this 
means ,. only ſuſtain 250 pound, To make this evidene: 
conſider that the under p/ain ( as was ſaid) contains x6 
fquare inches, Next, that:the cop of the inferior Water 
upon which the p1aiz reſts, contains as many,and that eyery 
inch of the Water weighs 25 pound, ſeing the whole, as 

; was ſuppoſed before, weighs 400 pound, Now; I ſay,the. 
beam muſt ſupport only 250 pound of the Water IK L Mz: 
becauſe, theſe holes being made , .the-top-of the inferior 
Water comes through them,and prefſeth up the face of the: 
ſuperior p14iz with 100 pound, and fo eaſeth the beamef: 
ſo much, I affirm next, that though the inferior Water: 

-N OPQ beirit {elf 400 pound , and conſequently able- 
to ſupport the inferior plaiz, with the weight R, albeit 
they weighed ſo much , yet the ſaid holes being cut our, 
it is notable to ſupport'more burden than 300, . Therea-- 
ſon 1s, becauſe of 16 parts that did actually bear up be-- 
fore,thereare only 12 now that ſuſtains, And every one 
of theſe twelve, being but able to ſupport 25 pound, it- 

neceſſarily follows , that the greateſt weight they are able . 
to ſuſtain, is zoo pound, TI affirm thirdly; that if a fifth 
hole were cut through, the under plaix would tall from the 
upper ; . becauſe in this caſe, the inferior Watexr.is not able 
to ſupport 350 pound as before , ſeing-'of 16 parts, there 
are five wanting ,and eleven remaining,cannot ſupport more 

weight than 275 pound, Moe queſtions of this kind might 


F, ieappe pi as firſt what would come to- paſs, it the 
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upper plain had as many holes cut through it,- anſwer- 
He to the four of the nether £ -Secondly, what would fol- 
omit che gether pleju were iatire, and four bored rhiong) 
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From this Experiment we ſee firſt, that the broader and 
larger a ſurface ofa Bluid be, it's the more able to ſuſtain a 
burden, and the narrower it be, 'tis the leſs able, Second- 
ly, that each part of a ſurface, is able to ſuſtain ſo much 
weight, and no-more, .and nolels, - 7 776008 
* Before I put a cloſe to this Experiment, it will be need- 


gathered by the judicious Reader, 


{ul to anſwer an objeRtion, propoſed by -DoFor More in his 


Antidote againſt. Atheiſm , againſt the Preſſure of the Air, 
which in effe&-militats;, by. parity of reaſon , againſt the 
Preſſure of the V Vater likewiſe, Meargues thus, If the 
Air were indowed with ſo much Preſſure, as is commonly 
affirmed, then it ought to compreſs, ſqueez, or ſtrain toge- 
ther, any ſoft body that it environs, as, v. g, Butter, Pur 
thecaſe then, there were a piece of Butter, four inches broad 
every way, and one-.inch thick', containing 16 ſquare 


.inches, upon every fide, as may be repreſented by the 


Figure19, In this caſe, there is a far greater Preſſure, 
upon the two faces, - than upon the fout edges, and there- 
fore, it ought to be compreſt, and ftrained-together, ts 
the thinneſs of a ſheet of Paper, For anſwer, let us ſup- 
poſe the piece of Butter, tobe Zo or 40 foot below the 
ſurface ofa Water, where it ought to ſuffer far more Preſ« 
ſure, than above in the Air, Next, .that it lies Horizop- 
tal, with. one face- upward , and the other downward, 
Thirdly, that the upper face ſupports a Pillar of Water 
200 pound weight, and conſequently, that the under face 
is preſt. up.with as much, And laſtly, that every is 
burdened with 50, It may. be repreſented, with cielo 
of the fancy, in the 19 Figure, where AB is a piece. 
Butter {our inches ſquare, and oneinch thick, Only take 
: notice, 
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EE , to tice, that nothing here is repreſented to'the fig ht; fave 
one of the four edges, namely A B the other three, and 
the two faces being left to the fancy : Yet, the upper face 
may be repreſented by FHKM, and the under by N © 
PQ.-' Theſe things being rightly underſtood ; it is won- 
dered,' why the two great and heavy Pillars of Water, the 
one EGILFHKM, that preſſeth downward', and the 
other NOPQRSTVY , that preſſeth upward , donor 
ſtrain together the ſides of the Butter ; ſeing the Preſlire 
of the Water B C, and {ne Preſſure of the Water 
D A, are far inferior to them for ſtrength, even by as 
much difference, as four exceeds one, - - Though this ob- 
jeRion ſeem ſomewhat, yetit is really nothing, which 
I make evident after this manner, Fiſt, T grant: that 
the upper face F HKM is burdened, with 200 pound, 
and thenether face NO PQ withas much, Secondly, 
that the edge B, is only burdened, with 50 pound, asis the 
edge A, The other two. edges , ſuſtains each one, as 
much, Secondly, though this be , yet Taffirm the two 
ſides to be no more burdened, than the edges: that's 
to ſay, ' the Prefſure upon the fides; is equal to-the Pref- 
ſure npot the edges, which I prove thus, The Preſſure 
upon the part M, is equal to the Prefſure npon the part K, 
but the Prefſure npon the edge B, is equal to the Preſſure 
upon the part M : therefore the Preflure upon B, is equal 
to the Preſſure upon K, The major Propoſition is evident, 
"becauſe the Pillar 'of Water L M, is of the ſame weight, 
with the Pillar of Water IK. The Minor is alſo evident, 


uſe, the Pillar BC, is of the ſame weight, with the 
CPillar LM, Now, if the Preſſure upon the edge B, be 
equal to the Pteſfure 2pon' M and K; -it muſt be likewiſe 
equal ro the-Preſſure upon H and F. - It this be,” then the 
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edge of the Butter B, muſt be no more preſt, than the fi rl 
'FHKM : therefore the Water B C, can no more yeeld _ 


to-the V Vater EFGHIK LM, and ſuffer the Butter to _ 


be {queezed out at B, than the V Vater L M, can yeeld to 
the VVater EFGHIK, and ſuffer the Buzrer' to be 
ſqueezed outat M, 1t any man ſhall inſiſt and ſay, thar 
the upper face bears the weight of four Pillars, which 
weighs 400 pound z but the edge B is only burdened with 
50: therefore 50 ought to yeeld to 400, I anſwer, ac- 
cording to the 29 Theorem, namely , that a 7hicker Pillar. ' 
ofa Fluid is not able to preſs, or move a ſlenderer , unleſs 
there be. an unequal Preflure, therefore the thick Pillar, 
that preſſeth the tace, cannot move the ſlender Pillar, that 
preſleth the edge : but there is here no unequal Preſſure, 
ſeing the WaterXYZV, isof the ſame hight with the 
four Pillars that reſts upon the face of the Burrer, I grant; 
if the ſaid Water were not ſo high, as the other is, -by the! 
one half ; then'furely the Butter would be {queezed out at: 
B, becauſe the ſhorter a Pullar be, the leſs Preſſure is in the 
ſurface under it ; therefore, there muſt be leſs Preflure,: ac- 
cording to that ſuppoſition in theWater B C,then now. is, 
Or put the caſe, the Pillar I K were ſhorter then G-H , -or 
LM, the ſame effe& would follow , namely,”a fqueezing 
\ Outof the Butter fromK, Or, let us ſuppole the Pillar: I: 
K,- to be higher thanG Hor LM, 1In-ſuch acaſe, the 
weight of the ſaid Pillar would preſs through the Butter, 

. From what is ſaid , we ſhall only intest this concluſion, 
that equality of hight between Pillars of a Fluid makes e= 
qual Preſſure, and inequality of hight-makes unequal Pref + 
ſure, Therefore *tis no matter , whether they be groſs or” 
ſmall, thick or ſlender, provided: they be all of the 
lame Altitude, DYE ov Tots | 
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EXPERIMENT XIV. * 


Figure 20, EDD 


His Schematiſm repreſents a Veſſel full of Water 

:8 foot deep, EF isa Glaſs-Pipe, open at both 

ends, about 9 foot high,and one inch in Diameter, ABC 

+ D isa Veſlel of Glaſs,or of any other metal, thorow whoſe 
... orifice above, the ſaid Pipe comes down, B HT isa Pipe 
going ont fromthe ſaid Veſſel, crooked with a right angle 

at H, that the orifice T may look upwards, That ſome 
Kydroftatical concluſions may be inferred from this Expes- 
riment, fill che lower Veſlel AB CD with Quick-filyer 
almoſt , -then pour in as much Water above it , as will 
fill the ſpace ABH, leaving from H to I full of Air, 
Next, - thruſt down the orifice of the Pipe E, below the 
ſaid Water and Mercury, till it reft upon the bottom C D, 
Laſtly , ſtop well with cement the paſſage of the lower 
"Veſſel, through which the Pipe came down, that neither 
Air nor-Water may go out, or come in, Theſe chings 

| heing done, let down this EZ-gine'to the bottom ot the 
large Vellel, which, as was noted, is full of V Vater from 
"Ee MN -coKHL, 8 foot, and you will find the Mercury 
Es to riſe inthe Pipe from ABto G, 6 inches, and more, 
Sg The reaſon is, becauſe there is a Pillar of V Vater K 1, that 
enters theoritice I, and prefſeth down the Air, from Tto 
P, 3-inches, which before was 6 , 'This Air being ſo bute_ - 
dened , -inſtancly'preffeth forward 'the V Vater HBA: 
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| uſes the liquor run up-the.Pipe from A Bro G , 6 inches: 
5% The reaſon, why.it rifeth.6 inches, is this » between the 
F ſurface of the ſtagnant Mercury A B, and thetop of the 
27 of | watet 


Bey pd this preſſing thefurface of the ſtagnant Mercury AB, 
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Water LOK, are $4 inches, Now Water being 14 


| tines »aturally lighter.then Mercury ,'there muſt be 14 
inches of Water, required for ſuſtaining one inch of Mer-. 


cury ,. and conſequently 84., for ſupporting 6., For a 
ſecond trial , lift up the whole Engine to the top of the 
Water , and you will find the 6 inches of Mercury B G 
_ ſink down, and become no higher within the Pipe , than 


the ſurface of the ſtagnant Mercury A B withonur, "The 


reaſon is, becauſe by coming up above the Water, the 
Preſſure of the Water K I, is taken away from the orifice 
I, by which means the compreſt Air HP, extending it 
ſelf to I, liberats the Water A B H of the Preſſure it had, 
and this freeth the Mercury of its Preſſure, and ſo the 6 
inches falls down, For a-third trial, ſtop cloſely the ori- 
fice I, and let all down as before, In this cafe , you 
will find no aſcent of Mercury from B to. G: be- 
cauſe the Water K I cannot have acceſs to thruft 
down the Air from I to P , as formerly. 

For a fourth, open the ſaid orifice I,while the Zngize is 
below the Water, and you will find the Mercury rife from 
B to G : becauſe the Pillar of Water K T, hath now acceſs 


to preſs, For a fifth trial;ſtop the otifice T, and bring up 


all to the top, and you will find the fix inches of Mercory 
BG ſuſpended, 8 it the Engine wereunder the Water, 
The reaſon is, becauſe the ſtopping of the orifice, keeps the 


cloſed Air ÞP H, nnder the ſame degree of Preflure it. 
obtained from the Water K I, F6r a faxth' proof, open. 


the ſame orifice I, while.the Zngjxr is above the Wa- 


ter, and you will find the ſix inches of Mercury fall down, 


becauſe the impriſoned Air HP, obtains now'ts liberty $ 


of the burden/it was 'under, For a ſeventh , pour in 14- 
inches 


v- 


and expanding it ſelf from H to I, eaſes the Water B H *: 


o 
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nches of Waterarche > orifi = A till it red upon a 
BITE tl {a You. will. find: one inch þ 
dove. yk 11.25; KG two inches falls down, Io: 
a weed, pour in COS Water,as will fl the Pipe ta O,. 
and you.:will, find the whole fix inches fall down, The 
reaſon, is, beeau le, che Water KL; is not able co ſuſtain, 
bath £86: fix -inghes of. Mercury and che Water, thary. 
poured in; any ang of them being able and ſufficient tg 
counterpaile it,., For an, eighth criat, empty the Pipe of | 
the faid Water, .and after the Mercury i is alcended from 
AB. to.G..-as forggerly ,ſuck.out the whole Air betweeg 
G and \ 20d you mill; Hnd the Mereury to riſe from G to 
R 29. inches. - [The reaſon. of this is evident from the 

Har of Air SK, that reſts upon the top of the Pillar of 
Warer. KI: for by ſucking ont the ſaid Air ,--you take 
SE the poxdus or weight, that counterpoiſed the weight 

he Pillar $8, rherek ore. it finding its: counterpoiſe 

eb pets pet ſeaely cauſeth , the Water KI, to entet 
farder within the crooked Pipe, till it hath preſt up the 
liquor to.R, .For a niath trial, take the fix inches of 
Mercnry B G,, ang put them into the (cale of a ballance z 
' then take as much ater , as will. fi the Tub between 
3 B and O, and put it inco the other ſcale , and yolt 
find a moſt. xa -counterballance between them; 
The reaſon is; becauſe if the-Water. K H,. or a Pillar of 
dhat hight, .beable to.raife and counterpoiſe the Mercury: 
Gy then m pſtas much ; Water , as. fills the Pipe 
betwen, B ry , be the juſt weight of it, The reaſon of 
this conſe yence is; . becauſe theſe two Waters are of the 


© Game weight therefore, if the one be the juſt weight of 


* -jt;,; the. — muſt be ©: too, If it be ſaid, that the 


WET s that fills the Pipe between B and O, is far 
thicker, 
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chicker ,; thea the Water KH; therefote- chey cahndy be 
both of one weight, I anſwer, . equality of 4###ityxe, it this 
Zallance of Nature, 1s Equality of weight © thetefore 
ſeing the one.'Water, is as high as the other, they wnſt 
be both of onhe weight, If it be (aid , that a' Pilar of 
Water between K 2nd H, cannot cottiterpoiſe the'ftx 
inches of Mercuty .B G, both . being put into a ballance - 
and the reaſon is, becauſe the one is thicker thanrhe' other, 
Tanſwer . this only proves that two -Pillars differing-in 
weight in the Zibre or Artificial Ballante, -may be of one 

weight in the Natural Ballance : becauſe-in the dri#firiat 
Zallince, bodies counterpoiſe one ariother ,' 4c&cotding to 
all their dimenſions, but-in the- Natoral Balance, fuck as 
this F:gine is, Fluids counterpoiſe one another , Accotd- 


_ ing totheir aritede only, 


Ftom the: firſt 'rriab, we-conelude fitt-, thet Water 
even in its own place gravitats and weight; becauſe this 
Water by its Preſſure, -dr fa#o: thruſts up Þ inchies-of 
Mercury, [We ſeeinthenexc pRce' that chePreflute of 
a Fluid, is as eaſtly-corthinunicated Hiiinontsly} 38 Pep tls 
dicularly 5 becauſethe Prefiiice this alonsſtfrom T7'20'F; 
We ſee thirdly; thas Biuids; thay hives math Preflute 
begorten initheny, even while they te enyironed'dbout 
cloſely with ſolid bodies, wheteby the ſaperior Þteffars; © 
immediatly and; directly by- perpendicitar Hneb-iF keep 
off, as if they wete irtimediatly tinder the Preflute? bectt 


the Mercury-A'B G D,,15 25 * wibeF Birderied With" ths 


Preſſure ,; ef}? com6sfrom H., 25 #the upptr pat of ths 
Vefſet AB; wete opento let:th He p- 
PT PENatcalan HR he robf of Yhoute;* 
snndetas greged Beall! #9 Profits, is theAit Without, 
that's divetly> yade i the Atrholphere; 
= 2 VVe 
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VVeſeefourthly, that the Preſſufe ofa Fluid, ' may be x; : 
caſlily communicated thorow. the 'parts of- 'Heterogentous 
Fluids, . as tharow the. parts of Homogeneons s. becauſe the : 
Preſſure of the. V Vater: KI, . is as eaftly communicated 
thorow the Air P'H; thorow the Water HB; and: thod. 
row. the. ſtagnant Mercwy, BD to the orifice E; az#- 
nothing interveened but V Vater, VVe ſee fitthly; that - | - 
Metrcuty can ſuffer a Preſſure, as well as V Vater or Air. | 
becauſe the Gx inches cannor riſe from--Bto G , unleſs the 
agnant.:Mexcury A Þ. CD were compreſsed:; eyen in 
all the parts of it, 

- ..; From the ſecond trial , we ſee, that-there cannot bea - 
Pandys in.a Fluid, unleſs there bea Potentia, to counters - | 
mu it: for when. you take away the Water: R 1-; by : 

ifting upthe Engine to the top of the Water, the Mer. - 
'cury -B.G: preſently falls down,r From the third trial, we - 
conclude, that the Preſſure of a Fluid, cannot be commus» 
nicated - thorow -ſolid . Bodies : for when the Zngive is : 
drowned below:the Water, with the orifice I, ' ſtopped, . 
no aſcent of. Metcury follows,- We-conclude from the ' 
fourth: trial ;; that ic 4s impoſſible for two: Fluids to.couns - 
rerpoiſe one another, unleſs they be 2» Equz/ibrio;: becauſe 

| . the Water..K 1. cannatſ{uſtain-the Mercury BG, unleſs - 

: It be of the ſameweight;, From the fifth, we conclude, that : 

, © @ Fluid may be keeped. under the ſame degree of compreſ= 
fion,. after. :the ſuperior-weight that begat ic , is taken : 
away: for after the Zygixe iS brought above the, Water, . 

ith the orifice..I ſtopped ,\the Mercury +B G is ſtill ſafe 
- pended, evenby vertue of the Preſſure, - that's 'in the ſtag- - 
+ ,nant Mercury, - This tells us; that a ſphere of glab full of 
_ Air,; may retain its Beſ/-,/ even though: the whole Ele- 
mentof Air, hat begat ic ,. were deſtroyed, *: From the 
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Hydzoltatical Experiments, 125 
fixth we gather, that a Fluid cannot abide under Preſſure, 
when the burden is taken away that begat it, or that keep» 
ed it under Preſſure : for by opening the orifice I, the 
Air Þ H extends it ſelf} and ſo are the V Vater , and Mer- 
cary within the Veflel. freed of their Preſſure likewiſe, 
We gather from the ſeventh crial, that in the Balance of 
Nature, .one Scale cafinot be more burdened then another; 
ot that two Flzids' cannot counterpoiſe one another , un- 
leſs they be i» equilibrio'>: for' when - you -pour in 14. 
inchesot Water; upon the top of the Mercuty at G, they 
thruſt down one inch', that rchere may bea juſt equipon- 
dium,between them;and the —_— weight KI. We ga» 
ther from the eighth trial, which was- obſerved before g 
firſt, that there cannot be a Pazr#1i4 inn Fluid, unleſs there 
be a Powdus to counterpoiſe it + for when you ſuck out the 
AirG ©, which was the Pondus, thar'counterpoiſed the 
Air SK, this preſently in ſtead of it, raiſeth 29 inches of 
Mercury from G'itoR,- Welſee ſecondly, that onepil- 
lat-of Air.can counterpoiſe another, Fluids of diverſe kinds 
interyeening = becauſe the Air $ K;' counterpoiſes the Air 
within-the Pipe G'O, the V Vater K P firſt interveening ; 
the Air -Þ H next cinterveening; andthe ſtasnant, and 
ſuſpended Mercury interveeningalſo, We ſee thirdly from 
this eighth trial, that the Preſſure of the '4r99ſphere, may 
be-communicated thorow diverſe kinds of Fluids, without 
the leaſt diminution of-itsweight:' becauſe the weight of 
the Pillar of Air $ K s is commrnicated,” and ſent: down 
thorow the Water -K1, sthorowthe AirP H; 'thorow the 
VVater H B, thorow the ſtagnant Mercury B D; 'and up * : 
tkorow the ſuſpended Mercury B G, till it ſuſpend the - 
29 inches between G'and R, which is the juſt counter- - 
balance. of.it, - We ſee moreover, that Fluids counter- 
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poiſe ane another, .according to altituge only , and not 


326 


ter KT, that's bur half an inch thick, tothe Mercury BG, 
thar's a whole inch thick. We ſee from the laſt crial, that 
when 2-Fluid is neceſfitated , ;to counterpoiſe a 'Fluid of 
another kind, in Readof a Fluid of its own kind, it ſuſtaing 
no more of it, than what is the juſt weight of the Fluid of 
its own Kind, becauſe the'V Vater K I, being under 4 
neceflicy.to counterpoile the Mercury B-G, in ſtead of 
much Y:V.ater as would fill the Tub, it ſuſtains no more of 
it, than the juſt weight. of ſ{0' much-V Vater, as is ſaid, 
Weſeeſecondly, that when two Fluids of divers kinds, 
do counter A an amectiar , | that which is heavieſt-; 
ſecit,- hath alwayes the ſhorteſt Cylinder, - Next, that 
the difference between their altitudes, ; is: moſt exaRly ac- 
Cording to the difference between their/\»atzra/ weights, 
therefore B G is 14 times lower-than B O ; becauſe Mers 
cury is 14 times heavier than Y. Vater, We ſee moreover, 
that though two Cylinders of a Fluid, :can counterpoiſe 
one another in the Natural Ballance, ſuch 'as this Enpint 
is, . yet they will not do it-in"the {riificial Bahar: bes 
cauſe though B G counterpoiſe K I in this Ballance, yetia 
a pair of Scales, the Mercury. will be as heavy again as the 
Y Vater, . We ſee laſtly, that notwithſtanding of this, 
yet ſucha thing may be; for if the orifice I, were 'made as 
wide as the orifice F,chat the Cylinder KI might be equal 
to the. Mercury 'B Gin thickneſs, 'then furely the ont 
would. conunterpoiſe 'the ether 'm the” Zibre 01 Hfifi» 
cigh Ballavers! 7 1 OM one 3 og ALD) { 


% F os _ 
Py k £ . « " & 
- 


F b 
Fg » F 


- 
6 Fs \ "7 
F i $4 \ a\S#3% 
+ > | 4» 
. 
_ ” "T. : 
” : 
[1 bo 4 Pl f 4 
x VU 
7 3-2 OT ILLC +; 
_ 4 . . a * 


T. - A T3 
I k 2s; JM | { v4 4 bo - 


oo *©* it if ts , 
- of 2 F\.9 ” 


Wh EEG as as 


according to thickneſs and breadth y by comparing the wy. 


\ 


Wt 


Ip 


© vs 4 


DET TE SOIT IE Treo Io Tor Ye oo _ x wa 


SN IA 
IAG - 4 Y 


%* 


—_ a_—_ 


Li 2 La Lt er ceat 
_— $i. - oF 5.5 - LESS FO as WM 
{# ” —"_— 
$4 ; 1 14 f & 0 
o_ _ ” , 


4 P " A Ra q 
4% & 
ax 


Lo a ans Tag 1" 1 ae 
- <P et : 
bydzoſta | 
—_—_ , 6c2jbw 


EXPERIMENT XV: 
| _ Figure 22, E 


His Schematiſm repreſents a Water 72 foot deep, as 

CDAB, together with a crooked = of glafs I.N. 
H,the one halt whereof is TP, 56'inches high,and oneinch 
wide, the other halt isP NR H, ofa far nartower diame- 
rer,with an orifice H, There is alſo an orificeat L, with 
aneck, about which is knit a fmall chord ML, for letting 
down this E»gine to the bottom of the VVater A B. Far 
trials caufe, fill the wide glaſs with Mercuty from Þ to K, 
and you will find it rife inthe narrow Pipe, as high 25'he 
orifice H, This being done, clofe hermetically , or with 
oo0d cement the orifice I s then by helpof chis chord;; 
let all go-down-ſrom the ſurface C D, till it be exaRly 17, 
ſoot from the- top;, and you will find the Mercury t os 
down in the narrow Pipe, from H to R, 14 inches and an 
half, Letit down next, as much, and the Mercury will be: 
yet {further thruſt down, namely from R to N, the.part H 
RN being full of Water, For ungerftanding the reaſon: 
of this, conſider that between N and E, are 34 foot - for: 
ſo bigh;is the flender Pillar of Water, that comes from the 
top,and entring the orifice H,comes down thorow the Pipe” 
to N,Confider next, that between the ſaid Pillar of Water, 
and the Mercury NP K; there is.a counterpoiſe : but this 
counterpoife cannot be; unlefs the Pillar of Water be'34. 
loot high ; ſeing between N and Kate 29 inches of Mer» 
cary ; for each inch'thereof requires 14 of Water, Upon 
this account it is, that when theglafs is 17 foot drowned, 1 4 
inches andan half are thruſt'downfrom HtoR,.. If it be. 
objected, that the Preſſure and Beyſs! of the incloſed Air 
| Gs ASL IK. 
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TK; is equivalent to the weight of other 29 inches, and - 
therefore the Pillar of Water'E H R'N.,, muſt be'68 foog 
high, before a counterpoiſe can happen, I anſwer,'tis true 
thar's ſaid, but you do not conſider, that there is a Pillar of 
Air F E, reſting upon the top. of the Pillar of Water, thar 
makesa compenſation exactly, - To ſpeak then truely and 
really,. che 29inches of Mercury N Þ K, have the weight 
of 58 inches; and the 3 4foot of Water EHR N, have 
. the weight of 68 foot, | | 

.For a third trial,let down the glaſs'6 foot further,an{you 
will find theWarer pierce up thorow the thick Cylinder of 
Mercury P.K , and reſt upon the top K, Theonly diff- 
culty. is £0 determine, how much will ſpring vp before the - 
motion of it ceaſes *Tis evideat, that the Water will a{- 
cend, becauſe coming to.the Baſe of a thick andgroſs C 
linger, .thar ic cannot intirely litc, ic muſt pierce thorow tt, 
ſeing the force. of ſuch a Pillar of Water , is now much 
ſtronger, than the Mercury : for in effe& , the glaſs being 
drowned 6 foot further, the Pillar that comes down thorow 
the ſlender Pipe, hath the juſt weight of 34 inches of Mer- 
cry : but 29 cannot reſiſt 34: therefore the Water not 
| being able to lift it, by reaſon of the diſproportion that's 
between the thickneſs of the one,and the {lenderneſ(s df the 
other, it muſt pierce up thorow it, For clearing this diffi- . 
culty , conſider, that this glaſs cannot go down from one 
imaginary ſurface to another, wv, g, from 34 foor, where it 
was, till it come to 40, where it now ſtands, but there muſt 
be 2n alteration in the open Som, ſeing by going down, 
the Pillar of Water EHRN grows higher, and conſe- 


quently heavier z and therefore, ſome V Vater muſt pierce 

up thorow the Mercury , for making acounterpoiſe ; tor 

*eis-impoſlible for two Fluids to counterpoiſe one agar 
op | unleſs 
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unleſs they bein equilibris. Conſider ſecondly, that aftet 
the Water is come to the-top of the Mercury at K , it will 


- find difficulty to find a room for it ſelf, ſeing the ſpace be- 


tween $ and 1I-is fall of- Air, Notwithſtanding of this, ir 
muſt aſcend, 1-ſay then,after the glaſs is gone down from 
34, 1040 foot, there will be about four inches of VVa- 
ter above K, - which have reduced the 29 inches of Air 
KI, eo 25, ST. : 

If ir be asked, between what two things is the equipon- . 
dim now? 'T anſwer, the firſt was at R, betweenEHR, 
andRNPK, Theſecond wasatR, between NR HE, 
and N PK, Thethird is now at S, between the 25 inches 
efincloſed AirIS, as one Antagoniſt, and the four inches 
of Water $K, with the 29 inches of Mercury K P, and 
the Water PNRHE, as theother, To make a fourth 
equipondinm, fink the Glaſs other fix foot, till ic be 46 
toot from the top-UC D , then-muſt ſome-more VVater 
ſpring up thorow the Mercury + this-of neceility muſt be, 
ſeing the Cylinder of YVVater N R HE, is4tx foot higher, 
and {o far heavier, than it was: if this be, then-muſt the 
25 inches of Air IS, be reduced to leſs quantity;- ſeing *tis 


impoſſible, for one Fluid to become heavier, unleſs its 


oppoſite and antagoniſt become heavier too, for an equz- 
pondiums ſake, Note, that the Air IS,-will not loſe 
other four inches, with this ſtx foot -of V Vater, as it did 
with-the former, Thereaſon is, becauſe, if for every fix 


| foot the Glaſs goeth down, the Air were compreſt four 


inches, it were eafte at laſt to reduce it to nothing: for if 
fix reduce it to four, and 12 to eight, 38 ought to reduce 
it to-no inches, which is impoſſible, Therefore 1 judge it 
muft ſuffer compreſſion, by a certain proportion, as we 
ſee upon a Scale, the diviſions of - Artificial or Natural 
S1ntes 
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Sives grow leſs and leſs, there being more ſpace between : (| 


I.and 2, than between 2: and 3-3- more between-2 and $5. 
than between 3 and 4;. and ſo upward'till you come to 90. 
Therefore che {econd fix foot, muiſt reddce the 25 inches. 
not to 27, but to 23 circiter, and (o forth, By the which 
means, though the Glaſs ſhould go down iz i»finitur, yer 
the Air ſhall neyer þe-reduced to nothing, and there ſhall 
ſtill ſome ſmall quantity of V Vater come up, Or in ſuch 
a caſe, the Air may be ſo compreſt, that it can be no more,- 
all the diſſeminate vacuities being expelled, But ſuppoſe | 
this to beat 1900 fathom, then at 1500, where the Preſ- 
ſureis ſtronger, there can be no equipondiny, which is ab- 
ſurd, for where the pondws becomes ſtronger, the:potentia + 
ought to grow ſtronger likewiſe, - F-anſwer, the motion of - 
condenſation ceaſeth indeed; but there ſtill remains a py-. 
tentia, or rather in ſucha caſe, a perte reſiſtentia, where- 
by the Air is able toreſiſt the greateſt weight imaginable, 
before it can be reduced to nothing, or {uffer a penetration . 
of parts,- that's to ſay, two parts to be in one ſpace, 
From the explication of theſe Phenomena we conclude 
firſt, that in Water there is a conſiderable Preſſure , ſeing 
imletting down: the. Glaſs 17 foot , the Mercury is preſt 
down from H to R,' and from R to N};, in going. down 
other 17 foot,;-_ Secondly, that 29 inches of Mercury are - 
as. heavy as 34 foot of V Vater : becauſe the Mercury K 
P N makes a juſt equipondivm with theVVater EHRN, 
Thirdly; that Fluids not only of the ſame kind, but of 
different kinds, do counterpoiſe one another according to 
altitude, and nor according to thickneſs ; becauſe though 
the Mercury K P/N be far thicker, than the V Vater EH,” 
yet they connterballance ane another, becauſe a proporti- 
on.is kept accordipg to their altitudes, -. Fourthly , _ , 
Bldg - 
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\uid naturally lighter, may move a Fluid naturally heavie 
e:, and thruſt it ont of its own place, becauſe the Water 
coming in at H, thruſts down the Mercury to R; and from 
R to N, and ſo forth, Fifthly, tha of two F'nids uns 
equal in ſtrength, debating together, 'the weaker. of'ne+ 
ceſſiry muſt yeeld to the ftronger, though the weeker-be 
far heavier naturally than the ſtronger, as is evident in- the 
Mercy'y, that yeelds to the Water, Sixthly, that it is 
impoſhble for two Fluids, ſo long as they are unequal in 
ſtrength, to ceaſe from motion, till they come to an equ#» 
pondium ; becauſe the Water alwayes ſprings np thorow 
the Mercury, till an equal Ballance happen, -Seventhly, 
that one Fluid of this kind, can counterpoiſe another Fluid 
of the ſame kind, though there be divers Fluids interyeen- 
ing: becauſe the Air Þ E, counterpoiſeth the Air I K, or 


IS, notwithſtanding of Water and[Mercury interveenirfg, 


Eighthly, that there may be as much Preſſure in one inch 
ofa Fluid , as ina million; becauſe the 29 inches of Air 
IS,have as much Benfil in them,as is in the whole Pillar of 
ArEF, that goeth up from the top of the V'Yacer, t6 
the top of the Armoſphere, Nincthly, that when one Fluid 
is under Preſſure, the next muſt be under the fame degre 
of Preſſure, though they be not of the fame kind, but of 
different ſorts ;- becauſe the Air IS, the-Water S K,, and 
Mercury K P,are ſurely under the ſame degreeof Preſſures 
otherwiſethe motion could[notend. - Tenthly,tharwhen 
two Fluids of divers-kinds do preſs oneanother; tharwhich 
Is naturally. lighter, aſcends alwayes to the higher place,and' 
the heavier to the loweſt : becauſe the AirT S; is above 
the Water 'S:K, and the Water SK-is aboverhe Mercury. 
Note, that this is not: univerſal, bat only happens when 
thelighter Cylinder, is{lenderer than the othier; for if the 
R 2 Mercury- 
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Mercury K Þ, were no thicker than the Water PNRY, 
this would raiſe it intirely,. Eleventhly , that the com- 
preſſion of Air-to-leſs ſpace, is not. according to Arith. 
metical progrefsion , 1, 2; 3 4 5, . but according to ſome 


* other proportion, which may be called {niform-diform 


Note here ,. that though this be true of the Air , while it 
is compreſt from a more quantity toa leſs, as here, or ina 
Wind-Gans yet-it is not true of the Preſſure of the Ele- 
ment of Air, .which is more and more from. the top of the 
Atmoſphere to the Earth , according to Arithmetical Pros 
greſsion,as in Water, - We (ee laſtly, that: the heavieſt 
of Fluids, ſuch as Mercury, preſs upward, as well as down- 
ward ;, becauſe the top--of the Mercury: K, thruſts up the 
Water K. S,.as well as-it thruſts down the Water Þ N 
R H, - It may. be enquired here, howtar this Glaſs would 
g0 down, before.the'29.inches of Air I K were reduced 
to one inch 2. Tanſwer,its hard to determinez burir ſeems 
it ought to go down more than 300 fathom, Tn this 
caſe, there would be 28 inches of Water above K, Let 
us ſuppoſe -the orifice H to be ſtopped at that deepnels, 
and the Glaſs brought above the Water, then, when the 
ſaid orifice is opened in- the Air ,- you will find the whole 
V Vater P.N RH thruſt out-: and not only this, but the 
whole Metcury,P K, ſpring out at -the orifice H like- 
wiſe, except little that remains between N and H: the 


- reaſon is ;- becauſe the 29 inches of Air, being reduced to' 


one; . would. be. under a very great Bexſitz therefore the' 
weight. being taken away that begat it , of- itsown accord, 
it. would expand. it ſelf to its old dimenſions, which it' 
could notdo, unleſs both the 2 8 inches of V Yarer , that's 
ſuppoſed to be-above 'K , and . the Mercury -K Þ wete: 


zhruſt out of their places; . 55h 
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" His Schematiſm' repreſents a veſſel full of V Vater 84. 
inches deep, namely from L N the firſt ſurface, to 

MR the bottom. From M to R in; breadth are 20 
inches, There are here alſo two Glaſs-Pipes open at both 
ends; the- one, .two inches wide , the other halfan inch 
wide, Both of them are: 85 inches lone, X Y O- is'a 
ſurtace of ſtagnant Mercury , among which the two ends 
of the Pipes-are drowned, EC isa Pillar of Mercury 
ſix inches in height, and ſo is GD, both of them raiſed to 
that altitude, by the Preſſure of the Water upon the ſur- 
face XYO, The Pillar EC A is {upported by , and 
reſts upon, the imaginary Pillar 'A-P, And fois the Pil- 
lar GD B,ſupported by the Pillar BBQ.” There are three 
things that occutres here from this operation of: nature to 
be enquired after, 
in the two Tubs , after the Veſſel is filled with Water * 
Secondly, why rather fix: inches , then ſeyen: or eight ? 
Thirdly, what's the reaſon, why it riſes as high in-the wide 
Tab,as in the narrow? Ianſwer , the Mercury riſes from 
CtoE, and from D to G, by the Preſſure of the 
Water, that reſts upon; the ſurtace XY O,- Before 


that the Water is poured into the: Veſſel , there is here a + 


moſt equal-and uniform Preſſure upon the ſurface XY. O,; 
both without and within the Tub, namely fron: the Air 
- thatreſts upon it, - But no ſooner is the Water poured in, 
but as ſoon the Preſſure becomes: unequal z :the parts of 


the parts C.and D within.» Therefore, the- pare that's 


Firſt, why ought the Mercury to riſe | 


the-ſurfacewithout the Tub, being moreburdened , then 
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Mercury K Þ, wete no thicker than the Water PNRA, 
this would raiſe it intirely,. Eleventhly , that the com- 
preſſion of Air-to-leſs ſpace, is not. according to A4rith. 
metical progreſsion , 1, 2; 3» 4 5, .but according to ſome 


* other proportion, which may be called Hniform-difform 


Note here ,. that though this be true of the Air , while it 
is compreſt from a more quantity toa leſs, as here, or ina 
Wind-Gans yet-it is not true of the Preſſure of the Ele. 
ment of Air, .which is more and more from. the top of the 
Atmoſphereto the Earth ,” according to Arithmetical Pros 
greſs:ion,as in, Water, - We (ee laſtly, that: the heavieſt 
of Fluids, ſuch as Mercury, preſs upward, as well as down: 
ward ; becauſe the top--of the Mercury: K, thruſts up the 
Water K S,.as' well as-it thruſts down the Water Þ N 
R H; - Itmay.be enquired here, howfar this Glaſs would 
20 down , betore.the'29.inches of Air I'K ' were reduced 
to one inch 2. Tanſwer,its hard to determinez burir ſeems 
it ought to go down more than zoo fathom, In this 
caſe, there would be 28 inches of Water above K, Let 
us ſuppoſe -the orifice H to be ſtopped at that deepnels, 
and the Glaſs brought above the Water , then, when the 


\ faid orifice is opened in- the Air ,- you will find the whole 


VY Vater P-.N RH thruſt out-: and not only this, but the 
whole Metcury,P K, ſpring out at -the orifice H like- 
wiſe, excepta little that remains between N and H: the 


reaſon is ;- becauſe the 29 inches of Air, | being reduced to: 


one; . would. be. under. A” very great Benſtz therefore the' 
weight. being taken away that begat it , of itsown accord, 

it. would expand. it ſelf to its old dimenſions; which it 
could notdo, unleſs both the 2 8 inches of V Yarter , that's' 
ſuppoſed to be-above /'K , and . the Mercury -K Þ wete. 
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Figure 22, | 


" His Schematiſm repreſents a veſſel full of VVater 84. 
« inches deep, namely from L N the firſt ſurface, ro 
M R the bottom. From M to R :in- breadth are 20 
inches, There are here alſo two Glaſs-Pipes open at both 
ends; the- one, .two inches wide , the other halfan inch 
wide, Both ot them are: 85 inches lone, X Y O. is a 
ſurtace of ſtagnant Mercury , among which the two ends 
of the Pipes-are drowned, EC isa Pillar of Mercury 
ſix inches in height, and ſo is GD, both of them raiſed to 
that alcitude, by the Preſſure of the Water upon the ſur- 
face XYO, The Pillar EC A is {ſupported by , and 
reſts upon, the imaginary Pillar AP, And fois the Pil- 
lar GD B,ſupported by the Pillar BQ.” There are three 
things that occutres here from this operation of: nature to 
be enquired after, Firſt, why ought the Mercury to riſe 
in the two Tubs , after the Veſlet is filled with Water 
Secondly, why rather fix- inches , then ſeyen: or eight £ 
T hirdly, what's the reaſon, why it riſes as high in-the wide 
Tab,as in the narrow 2: Ianſwer, the Mercury riſes from 
CtoE, and from D to G, by the Preſſure-of the 
Water, that reſts upon the ſurtace XY O,- Before 
that the Water is poured into the: Veſſel, there is here a + 
moſt equal-and umitorm Preſſure upon the ſurface XY. ©, 
both without and within the Tub, namely fronethe Air 
that reſts upon it, - But no ſooner is the Water poured in, 
but as ſoon the Preſſure becomes: unequal , -the parts of 
theſurface-without the Tub, being more burdened , then 
the parts Cand D within.. Therefore', the- part _ 
; £1S © 


134  Hydzoſtatical Expertments, 

leſs preſt, muſt riſe and climb up, till the Preſſure become 
equal : for it's impoſſible that a Fluid can ceaſe fiom mo. 
tion, ſolong as there is a) peany of weight between the 
ponds and the potentia, It any doubt, let him pieice the 
fideof the Veſſel, and when the whole Water is run out 

he will fiad EC and GD to have tallen down, which 
clearly proves the climbing up of the Mercury, to depend 
. upon the in-pouring of the Water, For underſtanding 
the reaſon of the ſecond, remember that Mercury ( as we 
haveoften noted ) is counted 14 times heavier then W4- 
-ter; therefore EC muſt be fix inches, ſeing XYO is 
. preſt with the altitude of 84 inches of Water, It would 
| be judged no marvel, to ſee the Mercury riſe from C to E, 
and from D to G, provieed the face of the ſtagnant Mer- 
cary were as ighas Z F, No more ſtrange it is, to ſee 
the two Mercuries riſe , with the Preſſure of the Water; 
for in effe&t and really, the ſaid Warer is the juſt weight 
of 25 much Mercury as would fill between X O and Z F, 


* "For underſtanding the third, remember ( as was noted be- 


Fore). that Fluid Bodies counterpoiſe one another , only 
according to altitude: therefore *tis no matter , whether 
_ -the Tubs bewide or narrow, If it be enquired, -how can 
one and the ame Water, counterpoiſe two Fluids of diffe- 
rent weights-? To ſay, that Flaids counterpoiſe one 
another according to attitude, doth not clear the difficulty, 

- for it ſtilbremains to be asked, why they: counterpoile one 
_ another after [this manger? Therefore ir ſeems, that if 
«the Water raiſe the Mercury from C to E in thewide Pipe, 
it- maſt raiſe-itin the narrow one from D to-K, For 
anſwer, confiderfirſt, that as there are here two-Pillars of 
Mercury C E; and DG within the two-Tubs:, ſothere 
aehere alſorwo Pillars of Mercury A Pand BQ, w_ 
- the 
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the two orifices \ upon which the ſaid two Pillars Rand, 
2nd reſt”. Conſider ſecondly; that the Porentiaor force'of 
the Pillar AP, is juſt equal to the Poxdys of the Pillar 
ECA: Item, that the Porentia of the Pillar BQ, is 
equal to the Pondus G D B, Thitdly, thatthe Poteptis 
of A P.-is moſt exaatly equal to the Porentia- of BQs : 
2nd the reaſon is , becauſe their tops A and. B ,, are parts: 
of the ſame horizontal ſurface, I fay then, if AP be 
equal to EC A, and BQ equal to GDB, and AP, 
and BQ, equal among themſelves, then muſt EC A 
be equal to G D B, The {ame Water then , doth 
not connterpoiſe two Bodies of different weight. Igranc 
ECAto be far heavier, than GD B; while they are 
weighed ina pair of ſcales, but the one is not heavier than 
the other, as they are weighed in this ball/ance of natare, 
From what is ſaid , we- ſee firſt , that in V Vater there - 
is Preſſure , and a conſiderable weight, This is evident 
from the riſing of the Mercury, VVe ſee ſecondly, that 
Fluids counterpoiſe one another , only according to Alti- 
tvde, Thirdly, that when a lighter Fluid preſſeth up a hea» 


vier, there is no more preſt up of it, than is the juſt weighe - 


of the prefling Fluid, becauſe the Mercury EC, is juſt. 
the weight of theV Vater that preſſeth upon XYO. That's 
to ſay, the part of the ſurface C, is no more preſt with 
the Mercury EC, than the part X, is preſt with che 
VVater LZX, Fourthly , if Mercury wete 28 times 
heavier than V Vater, only three inches would be preſt ' 
up: if it were but ſeyen times heavier, thealeitude would 
beat-S, 12 inches above C, Fifthly, it's as eafie for a 
large part of a ſurface, to ſuſtain a large Pillar, as *tis 
for a narrow part , to ſuſtain a narrower Pillar: becauſe 
AP ſuſtains EC A, aseaſily, as BQ ſuſtains G'DB. -- 
_: Sixthly, 


; 


-is clear from the porentia of AP that ſuſtains the-pordw 


-venthly, that there is alwayes equality of weight between 


equal to the-pondwes EC A, Eighthly , - chat the pondue 
- begets the potentia, - So the weight of the V'Vater , be. 
- gets the potentiathat's in AP, For make this YVater 
. deeper, and you augment the potentia-of AP, If you 
ſubtrac- from it',- the potentia of A Þ grows leſs by pro- 
,portion, Or-the weight of EC A, may be ſaid to beget 
the porentia of AP. To proceed a little further , let us 
ſappoſe the Air HE to be removed, In this caſe, the 
Mercury riſes 29 inches higher than E, or 35 aboveC; 
even as high as S. In the narrow Tub it will climb up to 
K.,if you take away the Air IG, This comes to paſs, 
by vertue of the Preſſure of the Atmoſphere , that reſts 
.upon LN, From this we gather ninthly, that' there is 
. a counterpoiſe between the Air HE, and the weight of 
the Air that reſts upon LN and that a flender Pillarof 
Air, is able to counterpoiſea thicker: for H E is far nar- 
rower than LN, Tenthly, that the Preſſure of the Air, 
can be communicated thorow divers kinds of Fluids , be- 
I cauſe the weight that reſts upon L N, is ſent down tho- 
i row the V Vater L Z X, and-down thorow- the: ſtagnant 


Eleventhly,that a lighter Fluid may be made to preſs with 
greater burden,than a Fluid »aturally heavier; becauſe the 
weight of. the-Air upon L'N, raiſes 29 inches of Mercury, 
bar the'V Vater raiſes only fix, VVeſee twelſthly, that 
_- Flaidshavea ſphere of aRivity, rowhich they are able to 


Ss \ 


. .of ECA, The VVater likewiſe-that ſuſtains, hatha 
. . potentia, and the Mercury E C is the pondus of -it, Se. 


«7: a. 
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the pondws and-the potentia, So is thepotentiaof AP, 


Mercury,and thruſts-up the Liquor from A to $,35 inches, 
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the weight of the Atmoſphere, can raiſe the Mercury ng 


- higher than S, 29 inches above E. 


For anothertrial, take ont from among the Water, the 


two Pipes, and ſtopping —_ the two under orifices, 


fill them with Mercury to the brim, Then thruſt them 
down as before, and open the ſaid two orifices, while they 
arebelow the ſurface XY ©, and you will find thewhole 
Cylinder fall down.from H to E,_ and there halt - and the 
whole Cylinder in the narrow Pipe fatls down from 4.00 
G, Or, if you pleaſe, before this be done, ſtop cloſely 
the orifice H, andthe orifice I, and you will find the Mer- 
cury go no further downithan S, by opening the orifice Az 


and no further down than K, by opening the orifice B, -. 
This leads ns to a clear diſcovery of the reafon, why the 
| Mercury ſubfides, and finks down from the'top of the Tub 


inthe Baroſcope, tothe 29th inch, whatever the diameter 
of the Pipe be. And this lets us fee, that rhe Metcurial 
Cylinder is ſuſpended by the Air, afrer the ſame manner, 
that the Mercury EC is ſuſpended after : and that there is 
no more difficulty in the one, than in the other, 
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> EXPERIMENT XVIE" 


» Figure 23, 24, 


THis Schematiſin repreſents a Water 30 fathom deep; 
" 2 - Under the firſt ſurface A, there arefix imaginary!'as 


BCDEFG, every one whereof, is five fathom below 
S another, 
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znocher, There are here likewiſe tro Glaſſes, cachons 


12 \ inches high,” and 5. inches broad, like utits theſe, 


wherein WineSack, or Brandy 'is preſerved, The Glag 


G M hath its orifice G upward, The other GlaG is com- 
leatly open below, without a narrow oritice, For making 

xperiment, take along chord; as long as the Water isin 
deepnels; 4nd: knit the end of it round about: the neck of 
the Glaſs at G, , Take another line of the (ame length, 
and taſten it to the botrom of the other Glaſsat L, Next, 
for fokine the two Glaſſes, rake two weights of Lead, 
andtaſten the one to.the bottom ar. M, and the other tg 
the open part of the. Glaſs at S, and T, - The two weights 
then, are Þ and Q, .each one of. them about 10 or-22 
ponnd weight, Theſe things being done, let firſt down 
the Glaſs G M, till the weight Q fink it fiye fathom, 
namely from A tg. B,, ang it you pull it up, :you will find 
the bottom covered with Water, from M to I, about four 
or five inches, . Let it down next, from A to C, ten f4- 


thom , and you will find more Water in it, even as much 


as fills it from M -to 2, about ſeven or eight inches, In 
paſo from CD, the. Water riſes 'from 2-10. 3, If 
you-ſigk it, from D-to E, the V Vater riſes from 3 to 
4+ The VVater riſes from 4 to 5 , when: the glals 
is come the length of F, Andlaſtly, when the Glaſs isac 
 G, the loweſt fathom, the V Vater isas high as K, Let 


; down next; the other Glaſs from A to B, and you will 


find thEWate riſe in ir from. H to 1, fonrorfive inches, 
as in the other Glaſs, . In going down from B to C, it 
riſes from x .to 2,. ''From C to D, it rites-trom 2 
to-3;. From I tq E, it: riſes from 3'to 4, and fo fot- 


| ward , till che Glaſs come th the loweſt fathom , where - 
There * 


the Water tifesa high as L 
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. Thete are hete ſeyeral Phenomens: to: be* confidered! 
Firſt, that the Warter' cn9eps in-at the orifice G, and fills 
the under part'of the Glaſs from MtoK, Secondly, thae 
yot one particle of Air comes out, all the time the V Yarer 
isingoing in, Thirdly, that this Air is compreſt- front 
Mto K, nine inches, Laftly, that the ingteſb-of the Va- 
ter, isaccording to wmrquel proportion': 'becauſe while the 

Glaſs paſſeth from A to B, more V Vater creeps in at & 
and fills the bottom, then in paſſing from B to C, And 
more in going down from B to G, than in going down 
from C to D, as isclear from the unequal diviſions r, 2, 
3-4, 5, 6, For underſtanding the reafon of the firſt , re- 
member that in this deep Warer, there is a Preſſure, and 
that this Preflure grows, as the V Vater grows in deep-= 
neſs, It is then by vertue of this, that the'V Vater creeps 
in, and fills che bottom of rhe Veſſel -- for in effe; every 
part being under a burden, and beingtherefore deftrous ty 
liberat themſelves from it, they take occaſion to thruſt in 
themſelves, finding, as' it were, more eaſe here, 'than 
without, the Air within the Glaſs, being under leſs Ptef- 
ſure, than the V Vater without, The ſecond Pheyomenon 
is cauſed by the ſtraitneſs and narrowneſs of the hole &; 
torthis entry being no wider, than the thickneſ$ of a Sack 
Needle, the Air cannot go out, while-the'V Vater is cams 
ing in, that is, the paſſage is ſo ſtrait, *that the one catt 
not go by the other, This leads us ro the teafon''of the 
third, for if not one partzcle of Airgo ont, all the-while - 
the Glaſs is in going down, then ſurely, the VVatet fil- 
ling between M and K,, muſt compreſs the Air, and reduce 
it from twelve inches to three, Bur thegrearet difficulty - 
is, why the ingreſs of the VV ter is according to Wy. 
Proportion, For undetftanding this, confider, thar chis 
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149 Hydzoltatical Experiments, 
inequality, is-not.cauſed by any unequal Preſſure that's in 
the V Vater, for if this were true, then there: oughe tobe 
les. Preſſure in the ſurface F, than in the ſurface E, and 
leſs in E, than in D;, which is falſe and-abſurd,} This ins 
equality then, muſt flow from the nature of the Air ic ſelf, | 
, that naturally ſuffers compreſſion after ſuch 4 manner, *Tis 
evident from the compreſſion of. Air in Wind-guns ; for 
leſs force is required tocompreſs: the firſt ſpan, than to 
- compreſs the ſecond: or contratiwiſe, more ſtrength is te. 
quired, to. compreſs the third ſpan, than- the ſecond, 
more to.compreſs the foutth, than the third, and ſo forth: 
"Tis evident inall bodies endowed with Beaſfil, as in the 
Spring of a Watch, that requires more ſtrength: to bendir, 
in the ead, than in thebeginning, | 
For a ſecond trial,, pull up from the bottom of the Wa- 
ter the Glaſs. L LH, and when it. comes above, you will 
find nothing in its ' The reaſon is, becauſe the Veſſel be- 
ing open between..T and S, the whole V Vater IH, falls 
down by degrees, but in effect, is really: thruſt out, bythe / 
—_ Benſil of the compreſt, Air IL, that now expands 
it (elf, when ic finds the Glaſs go up thorow the Y Vater; 
whoſe Preſſure is leſs, and leſs from the bottom to the top, 
but the contrary effe& follows, when the other Glaſs is 
pulled up; namely, the V Vater remains within the Glaſs, 
and the Airabove it, .is thruſt our by.degrees, as the Glals 
comes nearer to the.top, Forunderſtanding the reaſon of 
this, conſider firſt, that while the orifice G,. is level with 
the loweſt ſurface, where it.now-is , that's ſuppoſed to be 
30 fathom deep, there is a real counterpoiſe between the 
inclofed Air GK, and the ambient V.Vater without : for 

with what force the one ſtrives tobe in, with the ſame force 
other encegrours 20.be ours .aad becauſe they are is 
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equal cerms, therefore the one cannot'yeeld to the other. 
It you pleale to give the victory to the VYater, thien' lec 
| theGlaſs go further down: bnt if you defire the Air to 
overcome; then muſt the Glaſs be pulled up, Pull it then 
up from the place it is in, till it come to F, and you will find. 

$ 2 conſiderable quantity ofAir comeoutat G,and after 2 or 3 

r minuts of time, emerge and come to the top A, inform of 

round Bells,or Bubbles. The deepneſs and groſeneſs of the 

Water thorow which theBubbles come, makes theirmotion 

ſo flow. T he reaſon of this eruption, muſt be leſs Preſſure of 

Water inthe ſurtace F, thanin the loweſt G, from whence 

x theGlaſs-came, Suppoſe then; the loweſt to have fix degrees 

of Preſſure, F to have five, E to have four, D three, C two, 

and Bo have one:and ſuppoſing the incloſed Air KG,to be 

equal in force to the: Preſſure of the loweſt tathom, it muſt 

then have fix degrees: of Beni] in it, Put thecaſe then, 

that with fix degrees of Benſi], it cometothe ſurface F, 

that hath but five, it muſt ſurely break forth , and over- 

come the force and power of that ſurface : for'tis impoſlible 

that two Fluids can be unequal in: force and power , bur 

the ſtrongeſt muſt overcome , and the weakeſt yeeld: 

therefore*, when the orifice comes to F, the Air being 

ſtronger than the Water, breaks forthy and as long 

doth this eruption continue, as inequality of power con- 

tinues between the one ad the other, In pulling up the 

Glaſs from F to E, other five fathom', more Air comes 

out, The reaſon'is the ſame , namely leſs Preſſure in -E 

. thanin P: therefore , when the incloſed Air , that hath 
fivedegrees of Benſil, comesto E', that hath but four, is- 
muſt overcome , and ſo long muſt it be viRorious , till by 

expanding it ſelf, it be reduced to the Beyſ6/ of four; In 
Pulling up the Glaſs ffom- E -to D , more Air yet- breaks 
out, - 
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| EOS ſe 2. ſurface. gf. three degrees of- Preſſure ,;is 
able tqreliſt foyr:degrees.of Benſe/, In paſſing from Dis 
C. , mare Aircomes, yet out far the ſamereaſon,, till in 
GO uP tq the top, where there is-no Preſſure , no more 
£4Þ reaks aut, CLE of | 
....Tis.to be obferyed. firſt, that the motion. of the Air 
up thorow the Water is but Cow,the medinm being thick, 
and groſs, Secondly,thac if the Glaſs be pulled up quickly, 
from-one ſarface to another , or contrariwiſe , ler: down 
quickly, it preſently breaks in pieces, This comes to paſs 
through the ſtrong Benſd of: the incloſed Air , that muſt 
have tome to expanditfelf, otherwiſe it breaks our at the 
neareſt : far it being of fix degrees of Benſil, and coming 
quickly to @ ſurface of five, there happens an unequal 
Preſſure ,, the- ſides of the Glaſs heing thruſt out, with 
neriorens than they, are thruſt in with, - But-it ſo be, 
the Glaſs move flowly. up, the..incloſed Airgers time to 
thruſt it ſelf out by degrees, - ſo that whatever ſurface the 
Glaſs. comes to, there is little difference between: the 
Prafſureof the Water , and. the ZBenſi of the Air. - The 
reaſon why the Glaks breaks.in pieces, while itgoes quickly 
-. down, is likewayes unequal Preſſure tpan the ſides; tor 
_ In-paſhing quickly from a ſurface of five degrees, to a ſurface 
of ſix, the fides arepreſt in with greater torce , than they 
are.preſt out with, and the reaſon is, becauſe through the 
ſtraitneſs.of the hole G, the Water cannot: win in ſoon 
enough., to make as much Preſſure within, as there is 
' without, *Tis tobe obſerved thirdly ; that if the orifice 
G be.ſtopped , before that- the Glaſs be ſent down, it 
will got go beyand three or four fathom, when ic ſhall 
| be broken in-peices; though the motion: were never (0 
ſlow: and this comes to pals, through theſtrong Preſſure 
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of the - Watet, Fourthly, the ftromper the Glaſs bein 
the ſides, it goes the farther down'wichour breaking + 
therefore around Glaſs Bottle, will fink 20'0t yb fathom, 
before that-itibe broken with the PrefſureofIhe Water 
If a Veſſel of iton were ſencdown , ivourhr:ts:26inch 
lucther,.. An __ Goxxk ,, Or Hogſwad; i: TE ils 
beyond (even or eight farhotn ©, without breaking ; or - 
burſting z yeta Bladder foll of wind, knir abowrtheneckr 
with a Pack-Threed , will go down 190 fachoiy, yer 
1000 without burſting, 

It, may be here inquired , what ſort of propa iy 
""__ by the wnequal ingreſs of the Wartr 2 I anſWer, it 

may be known atter this manner, Let firſt dowii' 'the 
Glaſs one fathom , and having pulled it up ag4in, meaſure 
the deepnieſs of the Water inthe bottoth , of i it, *Neft, 
having -potred our that Water, Ter it d&wn'two fat Hot! 
and pulling it up , ' meaſure che deepheſs, which! you will 
fiad more, than afore, Doatter this manher, chethird 
time , and the fourch time, till you cotne to the loweſt 
farhom, and you will find che true ortion; 239 169-0 - 

From what is ſaid-we ſee firſd, that 0 Ware thee þ 
Prefltre , becauſe through the force and powet t* tis 
Water , the 12 inches of Ait that filled the ' Fogr 
reduced to chree, Secondly , that this Pteſſire groin | 
| Bthe,Warer growes in 'deepnd(s : .beedtſe thefs 15-1) H: 
Pieflute'ih B,' tharkin A, niorein'C,; rhan iti BY at lo 
downward, Thirdly , that when' Alt 4 'eompreRt",” 
ſome excrinſeck weight, the Beaſt! -is intehded; an&-gtbws 
ſtronger by uncqual proportion, as is clear: from the: ths 
equal diviſions, \z/25 2,4, 5,6,  Fourthly; rio Fluids 
cannot ceaſe fron motion, 1d k ling the "PurentFa of the 
one, 1s unequal to the Pondas of tho rl; WT , 
rom 
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| fromthe Water's creeping in-at G, all the while the Glas 
is in going down , and from-the Air's coming ont,” all the 
while the-Glaſs is in coming up. | Fitthly, that no ſooner 
two-Flnids come to equality of, weight, but as ſoon the 
motion,ends:. becaule, if the Glaſs halt at D, E or F,in the 
going .down , \upon"'which. fallows a counterpoiſe,, then 
£ oth the creeping in of the Water ceaſe, Sixthly , there 
> . -may.beas much Preſſure ina ſmall quanticy of a Fluid,as in 
the greateſt : becauſe there is as much Bexſi/ in the ſmall 
portion of Air, included-between K and G, as there is of 
Preſſure , and weight , in this whole Water, that's 30 
fathom deep, Seventhly, that the Preſſure of a Fluid, 
is a thing really diſtint , trom the xatural weight : this's 
evident from the Preſſure of the incloſed Air GK, that's 
more and. leſs, as the Preſſure of the Water K M, is 

- moreand lefs, but the natural weight is ſtill the ſame, ſeing 
the ſame quantity remains, Eighthly , one. part of a 
Fluid, cannot beunder Preſſure , but the next adjacent, 
muſt be under the ſame degree of Preſſure - this is alſo 
clear , becauſe what ever degree of benfil the included Air 
"M0 K-G.is.nader, the Water K M is under theſame, There- 
'- = fore, when the one is under ſix, as inthe loweſt fathom, 
the other iis under fix likewiſe, - And when the oneis 
under five degrees of Preſſure , as in the ſurface F, the 
other is under as much, . Ninthly , Benfland Preffureare 
equivalent to weight :; becauſe the Water K M,' is as 
much burdened with the Bexſi/ of that ſmall portion of Air 
above it., as.it it had a Pillar of Water 30. fathom high 
upon.it,; | 'Tenthly , .that the Preſſure of Fluids, is moſt 
yniform..and equal,' and that two Fluids of different kinds, 
may preſs as yniformly ; as if they were: but one: 'thisis 
.epident .from! The Gees of the Glaſs, that are nor-broken 
in 
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145 
in pieces . by the ſtrong Benfi/ of the incloſed Air, and 
heavy Preſſure of the incloſed Water; and this happens 
becauſe the Preſſure without , is as ſtrong as the Preſſure 
within, We ſee laſtly, that Water does not weigh in 
Water, becauſe when a-man lets down this Glaſs by the 
chord , to the loweſt furface, he finds not the weight of 
the Water -K M, that's within the Glaſs , but only the 
weight of the Lead Q, *'Tis certain , he finds not the 
weight of the Water I H, becauſeit reſts not upon the 
Glaſs within, but is ſuſtained by *its own ſurface, the 
mouth of the Glaſs being downward , and open, When 
Iſay Water does not weighin Water z the meaning is not, 
that Water wants weight or Preſſure in it , but that this 
' weight andPreſſure is not found,as the weight andPreſſure 
of other bodies are found , while they are weighed in 
Water, For example, a piece of Lead or Gold, hung in 
the Water by a ſtring , the other end being faſtened toa 
Ballance in the Air,gravitats, and weighs down the Scale 
and the reaſon is, becauſe Lead and Gold,: are naturally 
and pecifically heavier than V Vater ; but a piece of Metal 
of the ſame ſpecifich weight with Water, or VVater it 
ſelf, cannot gravztat in V Vater, or weigh down the Scale 
of a Ballances and the reaſon is, becauſe the ſurface of 
Water upon which they reſt, bears them up with as great 
weight and force, as they preſs down with, If it be ſaid, 
that the Water K M, reſts upon the bottom of the Glaſs 
within z and therefore,if the man above, find the weight of 
the Glaſs, he muſt find the weight of the Waterwithin it, 
T anſwer, the conſequence is bad, becauſe the weight of the 
Water within,is ſuſtained,and counterpoiſed by the weigh 
ofthe Water without, whereupon the bottom of the Glaſs 
reſts, That's to ſay,as there is a Pillar of Water K M m_ 

T the 
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145 Hydzoſfatical Expertments, 
melon CHIEN | ates 
the Glaſs, that prefleth down the bottom, fo there is x 
Pillar of Water without the Glaſs, whereupon the bottom 
of the Glaſs reſts, and which bears up both, Bar the great: 
er Uifficulty is this , the farther down the Glaſs poes, 
it grows the heavier, becauſe of more and more Water, 
that creeps in at G, Now tis certain, the weight Q grows 
not heavier, therefore it muſt be the Water within the 
Glaſs, _= makes the increaſe of the weight ; and there+ 
fore Water mult ſtill weigh in V Vater, If this argument 
had any ſtrength in it, it would prove the weight of the 
VVaterTIH to gravitat and weigh likewife ; becauſe the. 
further down this glaſs goes, it grows the heavier, becauſe 
of more, and more Water , that creeps up from H toT, 
Now 'tis certain, the weight of Lead B grows not heavier, 
Behold, the difficulty is the ſame in both, and yet itwere 
raſhae(s to affirm the Water TH to be found by a mans 
hand , when he pulls up the Glaſs withaſtring, ſeing itis 
{uſtained by its own ſurface , and not by any part of the 
Glaſs, Though this might ſuffice foran anſwer , yet be- 
cauſe the contrary is mantained by ſome , and that with a 
new Experiment to prove it , I ſhall be at ſome more pains 
to vindicat the truth of what I have ſaid, 

T his new Experiment to prove that Water weighs in Wa- 
ter , I found ina Philoſophical Tranſattion, of Auguſt 16, 
Anno 1669, Numb, 50, the Invention whereof is 
attributed by the publiſher, trothat honorable and worthy 
Perſon Mr. Boy!, whoſe concluſions and trials, I never. 
much called in queſtion,but finding this oppoſite, and con- 
trary.co what I have demonſtrated , 1 ſhall crave liberty to 
ſay, amicus Socrates, amicus Plato, ſed magis amica veritas; 
and ſhall therefore examine it as briefly as may be, . The 

words of the Publiſher are as follows, . 


The 
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The Author of this Inwention is the Noble Robert Boy! , 
who was pleaſed to comply with our deſires, of communicating 
it in Bng/iſp to the curious in England , as by inſerting the 
ſame in the Latine Tranſlation of his Hydroſtatical Para- . 
doxes, he hath gratifiedthe Ingenions abroad, And it will 
doubtleſs be the more welcome,for as much as no body,we know 
of, hath ſo much as attempted to determine , how much Wa- 
ter may weigh in Water z and poſſibly, if ſuch a Problem had 
been propoſed, it would have been judged impradticable, 

The Mcthod or Expedient,he made uſe of to performs it as 
near as he could, may eafily be learned by the enſuing accompt 


, of a Trial or two, he made for that purpoſe, which among his 


Notes he cauſed to be regiſtred in the following words, 
A Glaſs-bubble of about the bigneſs of a Pullets egg, was 
purpoſely blown at the flame of a Lamp, with a ſomewhat lon 
ſtem turned up at the end,that it might the more conveniently 
be broken off. This Bubble being well heated to rarify the Airg 
and thereby drive ont a good part of it , was nimbly ſealed at 
the end, and by the help of the Figure of the lem, was by a 
convenient Weight of Legd deprefied under Water, the Lead 
and Glaſi being tyed by a tring to a Scale of a good Ballance, 
inwhoſe other there was put ſo much weight, as ſufficed to coun- 
terpoiſe the Bubble,as it hung freely inthe midft of the Water, 
Then with a long Iron Forceps, 7 carefully broke off the ſeal'd 
end of the Bubble under Water,ſo as no Bubble of Air appear'd 
toemerge or eſcape through the Water , but the Liquor by the 
weight of the Atmoſphere prong into the —_— art 
of the Glaſs- Bubble,and fil d the whole cavity about aff 
and preſently, as I foretold, the Bubble ſubſided, and made 
the Scale "twas faftned to, preponderate ſo much, that there 
needed 4 drachms, .and 38 grains to reduce the Ballance to 
4u equilibrium, Then taking ont the Bubble with the VWa- 
T 2 Fer 


" . - E > oO NED 97% BY ade: £1 FR Es G WL METT: Is WR BE" oe 90 5 SC hk 09-2 8-1 
- % * * 
- 5 - 


X48 Hyd2oftatical Experiments, 
ter init, we did,by the help of a flame of a Candle,warily apply 
ed,arive out the Water(which otherwiſe is not eaſily excludes 

af. 4 wery narrow ſtem) into a Glaſs. Connterpoiſed before , 

and we fonnd it , as we expected , to- weigh about four 

. drachms and 30. grains, beſides ſome little that remained iy 
the Egg; and ſome ſmall matter that might have been rarified 

into vapors, which added.to the piece of Glaſs that was bre. 

ken off under Water and loſt there, might very well amount ty 

7 or 8 grains. By which it appears. not only, that Water 

hath ſome weight in Water , but that it. weighs wery ney, 

or altogether as much in Water , as the ſelf ſame portion of 
Liquor would weigh in the Air, 

The ſame day we repeated the Experimentwith another ſeul- 
edBubble,larger then the former(being as big as a great Hens- 
eee) and having broken this under Water , it grew heavier 
by 7. drachms and. 34 grains.z and having taken out the 

Bubble , and driven out the Water into 4 counterpoiſ'd Glifs, 
we found: the tranſuaſated Liquor to amount to the ſame 
weight, abating 6or 7 grains, which it might well have lf 
upon ſuch accompts, as have been newly mentioned, T hus he, 


| Figure 24, 
THe deſign then: of this Experiment is to prove 
that V ater weighs in Water, but, it ſeems, there 
iS herea very great miſtake , which IT thall make out aſter 
this manner, For which cauſe, let this Schematiſm 24 
repreſent the Experimentalready defcribed, T he« laſs- 
bubble thenis EPFR, The ſtem is HC: the weight 
that ſinks the Glaſs is B,, The ſurface of Water under 
which itis drowned, is AD, The Ballance to which the 
Glaſs is knit by a ſtring is N O,.: Andlaſtly E FRi- 
the. Water that came.in, and filled the halt of the m— 
| OW-- 
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Hyd2ofkatical Experiments, 149 
Now I fay, it is notthe weight of the Water E FR; 
that turnes the Scales above, and makes an alteration in 
the Ballance, but *its only the weight of the Lead B, 
that does ir, For evincing this , confider that all heavy 
bodies, are either lighter in ſpecze than Water ,, as corky 
or of the ſame ſpecifick weight with it', as ſome Wood is, 
or laſt'y heavier in ſpec/e-than Water, as Leador Gold, 
Now *cis certain, that bodies of the firſt ſort cannor 
weigh in Water, and the reaſon is, becauie they being 
naturally lighter, their whole weight is ſupported hy the 


. Water, and therefore not one part of them , can be born 


up by a Ballance above, A piece of Cork that weighs 12 
ounces in the Air, weighs nothing in Water, becauſe as 
ſoonas it toucheth the ſurface, the whole weight of itis 
ſupported , and therefore cannot affe&t the Ballance above, 
Bur bodies of the third ſort, as is clear from experience 
and reaſon , does really weigh in Water : And the reaſon 
is, becauſe they being natuially heavier than water, their 
whole weight cannot be ſupported by it, and therefore 
ſome part 'of them muſt burden the Ballance, to which the 
body is knir, A piece of Lead, that weighs 12. ounces in 
the Air, will not loſe above 2. ounces, when 'its weighed 
in Water z or may be leſs, But here there is no difficulty; . 
The queſtion then is ,, in order to bodies of the ſame ſpeci» - 
fick weight with Water, as ſome Wood is, or as Watet 
is, Ifay of ſuchalſo, that they cannot weigh in Water - 
and the reaſon is , becauſe they being iuſt of the ſame 
weight, muſt have their whole weight tupported by it ; - 
even as one foot of Water, ſupports the whole weight of - 
the foot above it, It may be evidenced after this manner, 
Take apiece of Wood, thar's lighter in'ſpecie than Water, 
and add weight to it by degrees , till it become Y the 
| ame 
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ſame weight with Water, Knit it with a ſtring to x 
Ballance, ond weigh it in Water, *and you will find the 
whole weight ſupported by the Water, And the reaſon 
is, becauſe, being left to it ſelf, it can go no further down, 
than ill the upper part of it, be level with the ſurface of 
the Water, 'Now, the whole weight being thus ſup. 
ported, not one ounce of it can burden the Ballance, In 
a word, the Ballance can never be burdened, unleſs the 
body that's knit to it, have an inclination to go to the 
ground, when left to it ſelf , which a body of the ſame 
weight with Water can never have, I conclude then, 
if a body of the ſame weight with Water , cannot 
weigh inWater , neither can Water weigh in Water , ſcing 
W ater is of the ſame weight with Water, And There- 
fore the Water E FR, that's now within the Bubble, can- 
not in anywiſe burden the Ballance above ; but muſt be 
ſupported wholly by the Water IK G H, upon which 
the bottom of the Glaſs reſts, It it be ſaid , that the 
Glaſs it ſelf is ſapported by the Ballance ,. becauſe 'its 
heavier in ſpecie than Water ; therefore the V Vater 
within that refts upon the ſides of it , muſt be ſupported 
likewiſe by it. I anſwer , the whole weight of the Glas. 
is not ſupported, by the Ballance , but only a part; the 
VVater IK GH ſupporting the other part. And this 
part is juſt as much as is the weight of V Vater, that's 
- Expelled by the Gla6, Now, if the ſaid V Vater ſup- 
port ſo much of the Glaſs, becanſe it is the juſt weight of 
ſo much VVater, why ſhould it not alſo, ſupport the 
V Vater within the Glaſs * Seing the VVater within the 
Glaſs, is juſt the weight of as much V Varer, as will fill 
the ſpace EFR, | 

I come ia thenext place to ſhew , that it is the ve 
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of the Lead B that turns the Scales, when the V Vater 
comes in at'C, and fills the hatf of rhe ſphere, For 
underſtanding this, let us ſuppoſe firſt , the weight that's 
in the Scale O to weigh fix ounces, Secondly , that the 
Glaſs rakes 12 ounces to fink it compleatly under the ſar- 
fxce A D, Thirdly , the weight B to be 18 ounces, 
namely for this caufe, firſt, that 12 of it may ſink che 
Glaſs; next, that the other {\x may couttterpoiſe the fix 
inthe Scale O,. Laftly, thar the VVarer within the 
Glaſs weighs fix ounces, I abſtract from the weight of the 
Glaſs it ſelf, which is not conſ{derable, ſeing rhe moſt part 
of it, is ſupported by the VY Vater, and not by the Ballance, 
Now, Ifay, 'tis fix onnces of che weighr B that makes 
this alteration, and turnes.the Scales, For if 12 onnces 
ſink the Glafs below the V Vater , when 'its full of Air, 
and no Water init, then ſarely fix are fafficient to fink it, 
when 1t is half full, . And the reaſon is, becauſe there is a 
leſs Potert#a or force in fixinches of” Air, by theone half, 
tocounterpoifea weight of 12 onnces, than'in 12 inches of 
Air, Therefore this Air , being reduced from 12 inches 
roſix, it muſt take only fix ounces to fink ic, If this be, 
then the other ſix onnces that now wants a party to coun- 
terpoiſe them, muſt burden the Ballance,and be ſupported 
by the Scale - and therefore , to make a new equipondium 
again, you muſt make the weight i) x2 ounces, by adding 
ſix to it, chat it may counterpoiſe r2 of B, the other fix 
being counterpoiſed' by the Air EPF, Let us ſuppoſe 
next, this Glaſs to be compleatly full of VYarer, and 
the whole Air expelled, In this caſe the Scale. O , muſt 
have 18 ounces in it, for making a new equip-ndium, The 
, teaſon is , becauſe there being no Air in the Glaſs to coun- 
terpoiſe-any part of B-, the whole weight of ic muſt be 
ſuſtained - 
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- ſuſtained by the-Ballance, and therefore in the Scale. + 
, there muſt be 18, Now, I enquire, whether theſe if- 
. ounces,are the equipondium of theV Vater within theGlaſg 
or of the weight of Lead B ? *Tis impoſlible it can coun: 
terpoiſe them bath, ſeing the V Vater is now 12, andB 
18, Ic muſt then either be the connterballance of the 
Water, -or the counterballance of the Lead. It cannortbe 
the firſt, becauſe 12 cannot be in equipoxdio with 18, It 
muſt then be the ſecond, Or if theſe 18 ounces in the Scale 
O, be the counterpoiſe of the Water within the Glaſs, [ en- 
quire what ſuſtains the weight of the Zead Bs The weight 
of it , cannot be ſuſtained by the Water , becauſe 'tis a 
body naturally heavier than Water, it muſt therefore be 
, ſuſtained by the Ballance, I conclude then ,. that ater 
cannot weigh in Water. If it be objected, that this con- 
cluſion ſeems to contradia, and oppoſe the Preſſure of the 
Water , that's been hitherto confirmed with fo many 
Experiments, Ianſwer, the Preſſure of theWater is one 
thing , and Water to weigh in Water is another. The 
firſt is, when one Pillar of Water counterpoiſes another, 
or when a Pillar of Water counterpoiſes a Pillar of Mercu- 
ry, or. is counterpoiſed by a Pillar of Air, all whichis in 
order to the Natural Ballance, wherein bodies weigh only 
according to altitude, The ſecond is, when V Vater is 
not counterpoiſed by V Vater, or by Mercury , or by 
Air, orby any other Fluid; but when *its weighed bya 
piece of Lead or ſtone in an Artificial Ballance, for know- 
ing how many ounces or pounds it is of , as if a man ſhould 
endeayour to weigh the Water E FR by help of the 
Ballance aboye , which in effect is impoſſible, 
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EXPERIMENT XVIEL 
| Figure 25, | 


Ake a Wooden Ark after this following manner, The 
/Þ Planks muſt be of Oak, an inch thick, The heighr 
40 inches, The breadth 36.Cloſs onall fides,andabove,and 
open below, And becanſe the form is tour-ſquare,there muſt 
be four Standarts of Timber, in each corner one, to which 
the Planks muſt be. nailed, :Four likewiſe-upon the top, 
croſſing the other four at right angles, 'to-which the cover 
muſt be joyned, The fides muſt be plained,. and the edg- 
es both plained and gripped in all the patts, that the joyn- 
ings may be cloſs, Upon thetop faſten a ſtrong Iron Ring, 
254tN, through which muſt be faſtned a Rope, of ſo ma- 
ny foot or fathom, .And becauſe.the uſe ot.this Engineis 
for Diving under the Water, it muſt therefore be all co- 
vered over with Pitch within and withour, eſpecially in the 
couplings, .And becauſe this Inſtrument cannot ſink of its 
own accord, it muſt havea great weight of Lead a pRendes 
toit, for that cauſe, whereupon the Dzvers feet muſt ſand, 
yhile he is in going down, The preciſe quantity and weight 
oſ it cannot be determined , becauſe it depends upon the 


'F quantity of the Ark, which if large, requires a great weight: 


ifof a leſſer ſize, requires a leſſer weight, But whatever 
the dimenſions of the Ark may be, the weight of the 
& Leaden-foot- fool can eaſily be found out by trial, This In- 


Þ. vention then, is for Diving, a moſt excellent. Art, for lift- 


ing up of Guns, Ships, orany other things, that are drown- 
ed below the Water, And it is in imitation of the Dzv- 
 #ng bell, already found out, and made uſe of with fucceſs, 
B /t is called a Bell, becauſe of the form, that repreſents a 
+. Vs Church- 
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Church-bell indeed, beinground, wide below, and nar. 
rower in: the top: -enly, the matter is-of Lead; Tt ſeems, 
itis ofthis metcal, firſt, becauſe Lead is weighty, and will 
therefore eaſily fink: ſecondly, becauſe it's eafily founded, 
and will by this means, being of one piece, be free of ritts, 
2nd ſeaks: thirdly; it being of Lead, will-be of a confi 
derable ftrength for refifting the force of the V'Vater, that 
_ ordinarily breaks-in pieces Yeſfels rhat-are weak, I cannor 
well diyine and gueſs the reaſon, why firſt it is round, and 
next narrower above, than below, untefs; becaufe its more 
exfily founded afret this way, than after another, This 
device here deſcribed is natted a Diwing Ark; firſt, becauſe 
itis of Timber, and next, becauſe it faves a man from be- 
ing oyerwhelmed with the Waters, Ipreſcribe it of ood, 
becaufe of kefs trouble, and expence in making of it, *Tis 
four- ſquare, becauſe it contains under this Figure, far mote 
Air, thanif it were round ;5 even cs mnch more, as # ſquare 
Veſfel 30 inches wide, contains more than aronnd Veſſel 
30 inches wide, Now, the niore Air, that's in the Yell, 
the eafier is the reſpiration, and the longer time is the man 
able to-abide nmder the V Yater, which ewo things are-of 
orext adyantagetothis Art, For if by a gueſs we reckon, 
how much more Airis in the one, than in the other, we will 
_ findin the 4rk, as before it is deſcribed, 5o. ſquare foot of 
Air, butin the Be/, though tt be 36 inches wide, as well 
above, as below, yet little more than 24 will be found, 
which is a conſiderable difference, But far lefs muſt bein 
it, ſeing it's natrower aboye, than below; Beſides this ad- 
vantage, thereare others yery ufefſal : for being of Wood, 
it's more tractable, Next, ſeveral Knags of Iron may be 
faſtened conveniently to rhe fides within, to which a man 
faſtaing his hands, may keep his body fixed and ſareingo- 


ng 


be found tp counterpoile it —_ L itibejudged 
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15 
ing down, 'andicomingaup, 'Moreover, if 3 man were in 
91rd to be confoanded wich fear, or loſe the right exer- 
ciſe of his ſenſes, and ſo be in danger of falling out of the 
#4; or if his feet ſhould dlide off che fyop-fiool , and: his 
hands fail him too, 2 chord Knit 10,0ne of thoſe, and faſten - 
ed about his-waſt or middle , mightbring hun vp;, thongh 
hewere dead, Then, its far caſter co.cutout a window or 
two in the ſides of it, not very large, but little, as K and 
I, whereby wy 6m covered with Glaſs, a man may ſee 
at a diſtance, what's upon the right-hand, and what's upon 
the left , and what 'is before, This device is of excellent 
uſe,for through che wane of it,the Diver ſees no more,but 
what is juſt below him, which ſometimes, whenheis negr 
the ground , will not exceed the compaſs of a large Mila- 
wheel, Bucif fo be, three holes he cut thorow , one an 


— 


every hand, and one before, he may ſee as much bounds,and 


all things in it,as it he were not incloſed,and invironed with 
acover. A lietle ſchelf likewiſe may be fixed upon the 
one {ide or:the other , for ho{ding a Compal with a Mag- 
netical Needle.tor knowing how ſuch and fſuch.a chiog lies- 
in theground.of the Sea, In one of the corners may bing a 
little bottle with Tome-excellent ſpiries, for refreſhing che 
fiomach , under VVater, Many moe advantages I 
might name , this Engine being of Timber , bur hall for- 
bear , leaving the calle&ion of them to the ingenious 
Reader, and proceeds toanſwer fome objeRtions, .that.may 
benude againſt it, 

Firſt, it this Engine he made of Woad , itwill not fink 
lo eafily,asbeing'made of Lead, T anſwer, \this difficuley 
sſ00n overcome ; inamely:by making the Footsſfioo/ the 
heavier: therefore how light iſoever it be, aweight may 
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coo light in'Timber, it may be lined wit Lead, eſpecially 
without, Secondly ,-.if it be of VVood, there muſt be 
couplings and jopnings init, and ſo rifts and leaksin it, 
through which-the VVater-may-come; I-anſwer, there 
is leſs diffieulty there , than-in the formers becauſe the 
joynts may be made (ocloſs in all the parts,” and may beſo 
covered over with pitch , or with ſome ſuch like matter, 
that itmay-defre either Water to. come'in ; or Air ro g0 
out,” Thirdly, if it be made of V Vood , .it will be in hi- 
zard of breaking by the force of the V Vater : tor oft times 
its found , that theſtrongeſt. Hogſhead will burſt aſunder by 
. the Preflure of it; it they go but down 7 or 8 fathom, 
T anſwer ; this objection flows: from the ignorance of the 
nature of Fluid bodies, Ifſobethen; that a man kney, | 
that the Preſſure of 'Y Vater is. uniform, moſt equal, and 
prefſeth upon all the parts of a body within is alike , no 
ſuch ſcruple would occurre. I ay then, the Ark, though 
no thicker in the ſides, than a thin ſawen dale, will go 
down, in{pightof all the Preſſure that's inthe V Vater, 
not only 10, but: 20, or-30 fathom, without all hazard, 
And thereafon is, becaufe what Preſſure ſoever is withour, 
 toprels in the fides, the ſame degree of Preſſure is within 
* topreſs them our, By this means, there is:nor one patt 
of the V Vater , how deep ſoever , to which the Ark may 
_comedown , butthere will be found as: much force inthe . 
Air within,as will counterballance the whole weight with- 
out,as will be infallibly demonſtrated afterwards, Thisan- 
ſwers a fourth objection , namely if holes be cut out inthe. 
ſides of the Ark,in ſtead of windows,the force of the V Vas 
ter will-break the Glaſſes in pieces, that covers them, There 
is here no-hazard, though the ſaid windows were 12 inches 
in-Diameter : but its not needful they be (0 large, « Irs ur 

Som ee > | CLEDT,- 


"Ty $ / - ES I es a 
'” -.$ EZ A ART 255 _ ws Py 
- 


Hydzoltatical Experiments, 57 


* 
o- 


rms 


ly ficient , if they be 2* inches wide: for a mans eye near to 
de 1hole, 2 inches wide, will ſee a great way about him, 
[0 There's a neceſſity the Glaſſes be joyned in with cement, 
re that Water may not have acceſs to:comein, or Air to go 
ie out, Infſuch a caſe ther's no hazard , - that the Preſſure of 
0 the V Vater , will break throngh the windows, or break 
if the Glaſſes, becauſe the Preſſure of the Air within, being 
0 of the ſame force with the ſtrength of the V Vater withour, 


| the Glaſſes are keeped intire, It may be enquired, what 

$ hazard would tollow , upon ſuppoſition'a ſmall holewere 

Y pierced.in the head of the Ark above, . when' it is going 

down? TI anſwer, ther's not ſo-much hazard, as a man 

: would think; provided the hole be not wide, but narrow: - 

If it bewide , not only the V Vater comes in , but the-Air 

coes out, the one thruſting it ſelf by che-other,” If the hole 

, be no wider, than the point of a'bodkin is in thickne(fss 

: ther's no danger at all : for by reaſon of the ſtrait paſſage g 

| the one cannot thruſt it ſelt by the other, and theretore 

| neither the V'Vater can come in, nor the Air go out--' And 

| this comes to paſs ,- by reaſon, that the Air within,” is as 

ſtrong as the Water is without, Now, it they be bothrof - 

the ſame ſtrength and force , why ought the Air rather to | 

£0 out, then the Water to come in; or the Water rather - * 

to come in, then the Air to go out? * I am confident, . 

though the hole were as wide , asa man might thruſt in his - 

little finger, yet no-irreption of Water, or eruption of Air 

would follow,” This demonſtrats clearly ,; .that though a ' 

{mall rift, or leak ſhould happen'in the Ark, yer no haz- - 

ard or danger would follow thereupon, Tf it beinquired, 

whither the greateſt hazard is from the 'ingreſsof the Wa- 

ter, or from the egreſs of the Air? © Tanſwer,' ther's no : 

danger from the coming. in of the- Water from above; = | 
;—— £” / caule + 
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canſe 2s it: comes in, it falls down, and ſo-mingles with ehe 
reſtibelow, But itthe Airſhould gout, the 4rk fills pre- 
lovely full of Water , and d:owas the manthat.isin ic, 
- The next thing conſiderable.in this Diwwng Inſirament, 
the fpoc-ftool of Lead C D,; that's not only wſctul for g 
maa.to det his 4eec -npon , when: hedives; but eſpecially 
for figking of:the 47+, For this being made of Timber, 
and fall of Air, cannot of *its-own accord go-down, unleſs 
. tt bepulied;, and forced by ſome weight, Ir may either 
bebroadind round, ,.or (quare: if ſquare, a {arge foot over 
fromiide-toſide, or 16 inches will determine the breadth, 
By:this means, it will happen to be pretty thick , ſeing a 
-great-quantity of Lead is required, In each corner, there 
maſtbe hole, forfourchords, by which it is appended to 
themouth of the 4k, Between'it , andthe roofwithin, 
muſt be che-heightr' of a maifand more, The weight of 
It, cannot be well determined without trial ; feing it 
depends upon the dimenſions of the Ark, Firſt then try, 
hor much weight,will bring the trop E F GH level with 
the ſurface of the Wager, When this is found , add a 
liccle morexweight till irbegintoſink , and this will-ſurely 
takeit tothe ground, though it were 40 fathom, _*Tis to 


beiobſerved,, thatwhen the-top E F is level with the ſur- - 


| face, thereisherea;jult counterpoiſe, namely between, the 
[tad foet-fjovl 0n;therone part, aSa ponder, and the dri 
on. therotherpart,, as a" porentia ; for with whar force the 
Atkrenteavours topull up the Zea; with the ſame force 
Krivesthe Lexdto-pull:down:the rk, 'Henge it is, that 
a5aifmall weight will turn 2 pair 'of Scales , when they 
atE:in«quilhrro; {ſo i fmall weight added to the for-fool 
will fink .che dk Though it: may feem difficult to 
determinethe juſt weightotiche:foor-ſool,, without trial 

25 
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Hydzoftatteat Exp 
25 I ſaid, yet 1 purpoſe to efſay-ir, For chis cauſe con> 
fider cthar'thete is na Veſſel of YYood almoſt, if irbe once 
full of Water, bur the orifice of it will iy kvel with the 
ſurface of the. V Vater , wherein it ſweems, This propo- 
ſition is ſo eyident from experience, thar it.geedsno con- 
firmation, From-this I; gather, that as much weight of 
Lead or Stone will bring the top of the 'Ark” E FG H, 
level with the ſurface of the V Vater, as is the weight of 
the Water , that fills.ic, If you fuppoſe then che Ark 
to be 36 inches broad, and 40 inches high, it muſt con- 
tain Zo cubique foot of Water, Now) ſoppoſing each 
ſquare ſoot of this Water to weigh 56'pound, 50 foot 
muſt weigh 1680 pound, This. is gathered from rriaf 
and experience , for after exad ſearch , I founda cabique 
foot of Water,..in bulk about 16 pints of our meafure, to 
weigh 56 pound, . Take then a piece of Lead. of that 
weight, afd you will find it make a juſt counrerpoiſe with 
the Ark, If any be deſirous to know the quantity of it, 
I anſwer, if lead be 1 times naturally heavier then Water, 
| you will find*thata piece of Lead about. 16 inches every 
way will do it, ' Tf it be objefted, that when a mans body 
is within the Ark, the weight of the foot- ſtool muſt be 
leſs, evenas much leſs, as is the weight. of the man, whom 
ſuppoſe to weigh 224 pound, or 14 ſtone, I anſwer, 
the whole walls of the man is not to be deduced from 
the foot-ſtool, but the one half only , and the reaſon is, 
becauſe a mans body being of the ſame fpecifick and na» 
tural weight with Water, it cannot preponderat or weigh 
in V Vater, becauſe magnitudes only naturally heavier - 
then V Vater weigh in VViter, as Lead, or Stones: 
therefore ſeing the: one half of the man is within the Ark, 
and the other without among_the. Water, that part _ 
| | muſt : 
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- muſt weigh , that's invironed with'Air, This may ſeem 
a plauſible anſwer, and might do mucho ſatisfy theſe, thar 
are noc very inquilitive, yet, being examined, it will be 
found unſufficienr, Therefore, I ſay, there's not.one part 
of the mans body, that weighs within theArk , or makes 
it heavier, Yet, I affirm; chat when the_mans body is 
within the Ark , ales weight will finkit, then whea his 
body is out 6f it, eyen as much leſs than before , as is the 
- juſt weight of the one half of the man, For example, if 
1680 pound be.the- juſt counterpoiſe of it without the 
Man , then after the Man is in it, it will take only 
1568 pound to _counterballance ir, ſuppoſing the one 
alf-of the man to weigh 112 pound , or ſeven ſtone: yer 

it is not the weight of the man'that makes this difference, 
For underſtanding what's the cauſe of this alteration, con- 
.Hider,that when a mans body is within the Ark, there isleſs 
Air in it, then while his body is out of it, ever as much 
leſs in quantity ,- as the. bulk of the parts are, that are 
within, _ If this be, then muſt the Ark become heavier, 
not becauſe the mans body makes it heavier , but becauſe - 
there is leſs Air, in the Ark, then before, and therefore, - 
there ariſes an inequality between the weight of the foot- 
Nool and the weighe, or rather lightneſsof the Ark, For 
 if1680 pound of Lead , was the juſt counterballance of it, 
when it had 3o cubique foot of Air within it, it muſt 
exceed, when there is leſs Airin it, But there occures, 
here two difficulties, the firſt is, what's the reaſon, why as 
much weight muſt be deduced from the foot-ſtool,as is the 
the preciſe weight of the one half of the man £ Secondly, 
how ſhall we come to the true knowledge of that weight ; - 
that is ,. to knowdiſtintly how many pounds or ounces it 
3s of © For anſwer ,. let us ſuppole, that the one agto4 
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| the man, is-juſt as heavy, as ſomuch. Water-equal inbalk 
tohis own half, This may be: granted. without ſcruple, 
ſeing a mans bady- is judged to. be of the ſame ſpecifick, 
2nd natural weight with Water - and though there ſhould - 
be ſome ſmall difference, yet it will not make, or produce 
any inſufficiency in the. argument ,' for theſe demonſtrati- - 

' ons , U$not Mathematical but Phyſical, .'Therefore,- as 

much Water in. bulk, as isequal to that part of the man, 
that is within the Ark, muſt be as heavy , as the half of 
theman, Now ſuppoſing the half of the man, to weigh 
-112 pound , and conſequently that Water , to weigh 
2 much-, I affirm the {aid Water to contain 34 5 6 
cubique inches : but 3456 cubique inches, makes exaQly 
two cubique feet, which I gather thus, Seven pound of 
Water*requires 216 cubique inches, becauſe a Cubeof 
fix inches, weighs exactly ſeven ponnd, therefore accord= 
ing to the rule of proportion, 112 pound will require 
345 6inches, which amounts to two cubique foot, The 
Ark then by receiving the one half of the mans body, 
loſeth two cubique foot of Air , therefore if 30 foot of Air, 

. tequire 1680 pound weight of Lead ito counterpaiſeit, 
28 foot of Air, muſt require only 15.6 $ pound : therefore * 
to make a new counterballance, you muſt deduce 112. 
pound from the foot-ſtool, This anſwers both the diffi- 
culties, Tf it beſaid, that the foot-ſtool weighs leſs in 
VVater than in Air, therefore it muſt be. heavier, then 
1680 pound, I anſwer, *tisneedful to abſtrat from that 
difference , till the juſt calculation be once made, and 
that being now done, Ifay , that a Cube of Lead 16 
inches weighing 1680 pound, ( If Lead be 13 times 
heavier than V Vater,,) will loſe about .1 30 pound, The 
reaſon is evident , - becaule -a heavy body WESLS 25 Ne 

op a els 


lefs in VVarer than in Air, as'is 'the weight. of. the - 
Water it expells,” But ſoit is, that a'Cube of Lead 
of 16 'inches expells. a Cube of VVater 16 inches : 
But 2 Cnbe of VVater 16 inches weighs 130.pound, 
which I gather thus, 216 inches,or a Cube of ſix inches, 
weighs ſeven pound, therefore 4032 inches, my weigh 
130 pound, For tf 216 give 7,4032 maſt give 131. ' But 
to return, Though there be ſmall - difficulty to let ir 
down and to ſink.it 20 or 30-fathom, yet there is no (mall 
difficulty to jpull ic up again,” And the reaſon is this, 
becauſe the further down itgoes, the Air within, is the - 
more contracted , and thruſt up, by the Preſſure of the - 
Water, towards the roof,, By this means,though near the - 
top of the Water, there was little difference between the 
weight of the Zeadand the Ark; yet g or 10 fathomdown, 
the diffetence is great, the weight of the one, far exceeding 
the weight of the other,and therefore there muſt be great- 
er difficulty topull it up from 10 fathom, thin from 5 : and 
yet more difficulty from 20 than from zo, Howeyer, 
yer 'tis. obſervable that, as the 4rk in going down, be- 
comes heavier and heavier , fo in coming up, it growes 
ligheer and lighter © therefore lefs ſtrength is require!, in 
pulling it yup from the tenth to the fifth fachom, t 
from the fitteenth, to the tenth : the reafan is , becauſe 
incoming up , the Air within expands ir ſelf, and fills 
more ſpace in the Ark , which ineffe& makes it lighter, 
and more able to overcome the weight of- the Lead, To: 
make theſe things more evident, let us ſuppoſe, that when 
the 4rk is down 18 or 20 fathom, the Air to be contracted. 
by the force of the Water, from L'M to P Q 12 inches, 
Next-; that the weight of the foor-ſtool is 1680 pound, 
Now, if this weight was the juſt counterpoiſe of the 4rF, 
at 
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atthe top of the Water , then ſurely it muſt far exceed 
itnow , when it's 20 fathom down , -becanſethe Air that 
was 30 foot, is now reduced to 21. Conant then, and you 
will find , that if 30 require 1680, 21 will only 95 114 
1176: therefore the weight of the Lead, will exceed the _ 
weight of the Ark, at: 20 fathom deep, by 504 pound, 

This will be yet more evident, if we conſider, that while 
the top of the Ark EFGH , is level with the ſurface 
above , the V Vater thruſt out of *irs own place by this 


- bulk, isjuſt*+ the weight of both Zead and Ark, Bur 


when *its down 20 fathom, and the Air reduced from LM 
toPQ, there cannot beſo much VVater expelled now: 
as before , ſeing the ſpace LMPQ is full of VVater, 
Now, Ifay, the Zeadat 20 fathom , muſt be exactly ſo 


much heavier than the Ar+, asis the weight of the faid 


VVater LM PQ, which in effe& will be504, pound- 
tor '1tsa (quare body , 36 inches in thickneſs and 12 in , 
deepneſs, The weight of the rope is likewiſe :to be 
conſidered ., that lets down the Ark : for the longer ic be, 


and more of ir goes our, it's the heavier, and moretronble- = 
ſome to pull up, Sc 00 FEES 


There is no way tocure this difficulty,” but by finding 
out a way , how to keep a juft counterpoiſe between the 
Lead and the Ark ,, all thetime it isin goings down, Tf 
the Air within did not contraRir ſelf, no differencewould 


happen : butthis is impoſſible, ſo long as the Water is 
under a Preſſnare, The expedient then muſt be found ont 
' another way , namely by Kkniting a ſmall rope to the iron 
ring N, in length with the other, -to which at certain di- 
ſtances, relating to the fathoms the Arkgoes down , -ninſt 
be faſtned empty little Veſſels of Wood , or bladders, 
- Which by their fl 


htneſs , may compenſe the decrement 
X 4 _ 
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and decreaſing of.the Air, Firſt then, /let:down-the 474 
three fathom, and ſee how much it is heavier than before ; 
and as you find the difference, ſo faſten co R one Bladder, 
or two , till the Ark be brought.near ro a counterpoiſe. 
Secondly, let it godown other three fathom, and obſetye 
that difference alſo,.and accordingly faſten'to T- as many, 
as will reduce.the two to a counterpoiſe again, Do after 
this manner, till it fink 15 or 20.fathom; *Tis to be obs 
ſerved, that the further down the Ark goes; the difference 
Is-the leſs : therefore-leſs addition will ſerve: and the 
reaſon is, becaule thereis leſs Air contracted , in. paſſing 
between the fifth and the tenth fathom. , - than in paſſing 
from-the fi:ſtco the fifth, The proportion of contraction 
is repreſented by the unequal. diviſions. within the mouth 
ofthe Ark, as 1. 2.3.4, Inaword, by what propor- 
tion the decrement. of the Air is , by that {ame proportion - 
muſt the addition be, upon therope.S N, Suppole then, 
' the Air-tq be diminiſhed four-inches, in going down four 
fathom, which will be-5 184 ſquare inches, or three ſquare 
foot, then ſurely as much Air muſt be added to the rope 
SN, by bladders, Ir going down as far, ler us ſuppoſe 
three-inches to be contracted; then leſs will ſuffice, Though 
- It. cannot be. determined without trial , how much Air is 
contracted in three fathom., and how much in fix ; and 
| how much innine ; yet this is ſure, that the decreaſing is 
E. according to. unequal diviſions, that's to ſay, leſs in fix 
than in four;, leſs in 8,; than in fix, and leſs in x0, than in 
8;” and ſo downward: and-that this is the. rule', namely 
according to what quantity,the Air within the Atk is con- 
tracted, according.to that ſame meaſure,muſt the. addition 
of Air be to the rope. If _it be (aid, that Bladders full of 
wind, ' cannot'go down thorow the V Vater without burſt- 
: ae ba ths : ing 
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ing. I anſwer , *tis a miſtake, becaufe their ſides being 
pliable, and not Riff like the ſides of a Timber Veſſel, 
; they yeeld , and therfore cannot burſt; It's obſeryable 
that when a bladder goes far.down, the fides becomes 
Aaccid and flagging, - In this caſe, the Air, that before, 
; had the forme of the Bladder , and-was' ſomewhat ovall; 
, muſt now become perfectly globular , and round: for*eis 
; ſure , that the dimenfions of it arealtered bythe Preſſure 
. of the V Vater, namely.from more quantity to leſs: if this 
be, then the form muſt be round, ſeing the Preſſure of: the 
| Water is moſt uniform's even as drops of V Vater, or 
| Rain from a houſe fide are round npon this account, This 
. ſecond way, may be thought ypon alſ6s, Make the Eeagdey 
| foot-ſtool that ſinks the Ark, not of one piece,but of many, 
that ſo, when the Air within it , begins to be contra&ed. . 
[5 by degrees,” in going down, -a oy yo weight may. 
S be ſubtracted , for keepinga juſt counterpoile, all the 
| while of the deſcent, . Or becauſe the greateſt trouble is 
inbringing of it up, let the Diver, when oncehe is at the 
bottom, 'ſubtra&t ſo much weight from the foot-ſRool, as 
he thinks will go :near: to make-a.counterpoiſe, at that 
deepneſs, . For example, if the weight'6f the foot-ſtool 
be 40 pound heavier than the Ark, then let him ſubtra& 
30 or 36, which may ly:; and reſt upon the ground, till 
it be drawen up, at a convenient'time,, by a chord, By 
his means it will be eaſte to move the Ark, from one place 
to-another, Next, there ſhall be little or no difficulty to 
= it up, Nay, upon ſuppoſition, the rope were broken, 
y which it was ſet down , pt if the Diver pleaſe, he may 
come up without any mans help, -- And this is moſt eaſily 
done, namely by ſubtraQting as mnch weight,as will make 
the Ark the ſtronger party. ?Tis to be obſerved , _ 
when 
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be other three contrated-in going down-the ſecond: three, 
| bur leſs: and yet leſs in going down the third three, Two . 
things thea ate to be'explicated- here, Firſt , why there . 
isacontration, ' Next, why it is after ſuch a manger, 
As forthe firſt ; thecontraion is cauſed by the Preſſure 
.of the Water, which gradually increaſeth from the top to 
the bottom g as is clear from the laſt Experiment there- 
fore ,, there being a greater Preſſure in a ſurface fix 
fathom deep. than ina ſurface three fathom deep, the Air 
within the 4rk , 'muſt be more contracted in paſſing 
| between the third-and:{ixth, than in paſhng between the 
firſt and third., When I ay more contracted, che meaning 
is,that more quantity'is contracted to leſs, whereby theBen- 
fl of it is more intended ,, or thatthe Air is more bendeg, 
As for the ſecond, we muſt remember from the laſt Expe- 
riment, that the cauſe 6t this ; is got from the: V Vater 
25-if foriooth the Prefliire of it., were according to unequal | 

_ -proportion,, . but from the Air it ſelt , whoſe kind and 
- -nature it is, to ſuffer compreſſion after ſuch a way, *Tis 
evident in ind+gans, whoſe ſecond ſpan of Air is com- 
| preſt with greater difficulty, than rhe firſt - and the third 
with greater difficulty , than the ſecond, *Tis fo _ 
* « al 
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all bodies endowed: with Benfil.- for: ay the: longer :you 
bend , you find thegreater difficulty, 'Asthere is a'geac 
diſadvantage to the man that Dives, fromthecontration 
of the Air, ſo there is a gteat advantage to him, from this 
manner and way -of contraction , for if: it were uniforin, 
according to the Preſſure of the Water then if-rhree: 
{athom'compreſt three inches, fix farhom-oughr ro- com>. 
preſſe ſix inches, nine fathom nine inches, and ſo forward, 
till by going down, either the whole Air , ſhould be com- 
preſt tono inches , or elſe very lictte thould remain for 
1eſpiration,” | | 4 0090 Def 
The next thing to be taken nocice of, is that all the 
while,duriog the down going of the 4rk,there is ill equa» 
lity of weight, between the Poxdus of the Water , and the 
Potentia of the Air, for with what degree of weighs, the 
Water prefſſeth up the Air, with the {ame degree ot fdrce 
and power, doeth the Air preſs down the Warer,.” "If this 
were not, it would beimpoflible tor a man to godowny be- 
cauſe of pain, For when one pait of a mans body, is leſs 
preft than another , there arifeth a conſiderable pain, which 
ſometimes is intolerable, as is evident from the application - 
of Yentoſo-olaſſes, T his 'equalicy of weight is the rge reas 
ſon , why refpiratiow'is fo cafie, Yet *tis tobe obferved, 
that a man cannot breath ſo eaſily in the 4r&,under theWa- 
ter,as above in theAir z not becauſe there isany inequality, 
between the weight of the V Vater, and the force of the 
Air; but only becanfe the quantity: of it is little; For: 
when a man ſucks in as much Air,as fills his lungs,the quan- 
tity muſt be diminiſhed - it this be, the Water muſt aſcend 
by pzoportion, though infenſibly, When a man thruſts out” 
the ſame Air again, the quantity is increaſed ; it this be, _ 
then theWater muſt ſubſide alittle; both which cannorbe, 
W with. 
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it rather ſeems (you ſay ) that this difficulty flowes from 
' : theſtrong, extraordinary benfil ; that' the Air is under, 7 


in _ degree, yet there'can be no trouble in reſpiration, 
@ 


- withithe ſame force it is driven out again: therefore, though 


burſting, This affords good ground likewiſe to make 
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withour difficulcy,ſcing there isa ſort ofebbing and flowing 
both.of the Air and of theWater,in every reſpiration *: 


anſwer, as long as the preſſure of a Fluid is uniform,though 


with what force ſoever,it isdriven in upon the lungs, 


the Air we livein, were as much again bended as it is, yet 
(as"is probable )wewould find no more difficulty in breath. 
ing than now, There is one thing makes breathing eaſie un- 
det the Water, in the Ark,namely this; when a man ſucks 
inthe Air to his lungs, his breaſt and belly goes our, and fo 
fills the ſpace deſerted by the Air ,- that goes in, This 
makes the ebbing and flowing far leſs, 
From this par of weight between the preſſure of 
the VVater, and theprefſureof the Air , we ſee good 
round to ſay, that though the 4rk,were no thicker in the 
des, than a thin ſawed dale, yet there would be no haz- 
ard of breaking, I am confident, though it were no ſtronger 
in the fides, than a wine-glaſs, that's ſoon broken, yet it 
mightgo down 40 fathom without hazard , or denger of 


windows in the Ark covered with glaſs : for if the Preſſure 
be uniform , and equal, its impoſſible they can be broken, 
The V. Vater cannot thruſt them inward, becauſe the Preſ- 
ſure of the Air, isas ableto thruſt them outward, - _, 
It's certain, the more Air be inthe Ark, the more eafie 
is reſpiration : therefore its more caſte to breath, when 
the Ark is butdown 5 fathom, than whea it is down 10 or 
I5., It's PERS a man might live within the Ark, it be- 
ing 40 inches-deep, and 36 inches wide, at the deepneſs of 
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ten fathod neat twohoures z” whereys ific Wet rowhd,/ahd 
natrow above inforth'ofa Bell , He 'eotifdnift 'continuetn 
hour, Tc'Were yety'&he to try how Tofig other 'creartres 
might live ih it,fot Exittiphe dos, indThch like;or fowls,As 
hens,pheaſants vrdoyes, They might tafilybe incloſedfrotn 
coming out; f6r though the whole/mbath of tht Ark wete 
ſhut up, except 45 much 'palſage., 'as would receive a'matris 
fiſt, yet it will operate;as wtl-that way 8 the other, And 
there,a little-door mjglhit be ttiade ode em indo; — 
ſure, *Tis obfetved,thachy long tattyitg utider the W- 
ter in the 'Be#,'the Air'becomes Prols and tnifty ; which 
hinders a man from ſeing about 'hIti, The tale of chis, 
we vapors that come froth the ſtotnach , lithss and other 
parts of the body , cefpecially fromthe ſtothach , wheh the 
wentricle'ts'tull of mear, Tt'stior fit'chen;that a'man aboue 
to dive, ſhould ear'tod thach,'or drink'too tHhhich AR | 
ſach liquors as Sack ot 'Br aydy, that beget miny fumes in 
yapors, Ifa mth were neceſſitated to tarty a'pretty while 
below, freſh Air might be ſent down from #bove, ih bottles 
or bladdersevett. as much as might fill np the plicedeferted 
by the conttaRed Air, *Tis obſerved by fome, thi hive 
been under the VVater, that their eares'haye been fd trow- 
bled , that for a long rite, they have fotnd difficttty to 

Thereaſon of this muſt be froth che reve 
oned 


hear diſtin@ly, | | 
Preſſure , the +y#þ4hum hath ſiffeted from the impviſonte 
Airofthe ef,” The Otgan bt hearing is fooh routed, 
tſpecially when a thih is'tiear to2'gttear gut when it's fired, 
And ſutely.when a mati'is but 34 foot down, the Air with- 
inrhe Ark;will be of dotble Betifil + ph thethſe the mith 
0 down 6F foot, ot 1 4 bf i. 4 fackom , the Betfil is. tf- 
pled: that's td ſay ; fthe Air 2bdve have fretdeorees'st 
Petfure init, the Atrof the 327, at” b$ foot Qetp, ou 
Y ac 


have 15 degrees of Preflure;therefore the !1yzwpenum of. the 
ear that's but a ſmall.and thin membran., muſt be ſore 
diftreſfed , that is overbended , and-preſt . inward , even 
as, while a man ſets upon a drum head a great weight, 
y, 8, 2 Bulletof Leador Iron, of-20.or 39 pound, the $kin 
. by this, ſuffers an extraordinary Preſſure, whereby it is in 

hazard to be rent, _' Tis probable, if a.man ſhould go vey 
far down, the 7ymmpanum-might be in hazard of breaking or 
being rent in two pieces, there being a greater Preſſure 


upan the one ſide from. the Air withouc, than upon the 
other ſide, from.the internal Air within, which is thought: 


to be within the 19mpannm,.. 


There remains another Phenomenon to be explicated,and. 


it's this: the turther up the 4r4 comes from the ground of 
the Water, towards the top,the Water within it, ſubſides 
and ſettles down more and more, towards the mouth, The 
reaſon of-it is,.. becauſe the furtherup , the Preſſure of the 
Water is the leſs , and therefore the contrated Air gets 
liberty to expand, and dilate it ſelf, and ſo thruſts down the 
Water from P QtoL M, Inaword , by.what propor- 
tion the Air is contracted in going down, by that ſame pro- 
tion it dilates,. and opens it ſelf in coming up, This 
ets us ſee, as there isdiſadyantage. in going down , from 
the contraRion of the Air., ſo there is advantage in com- 
ng up , from the dilatation of it, Some think, that the 
coldneſs of the Water is the cauſe, why the Ai: is COR- 
tracted tn the Ark, ſuchare thoſe, who deny the Preſſure 
of it,- But this fancy is eafily refuted , . becauſe in afſert- 
ing this , they muſt maintain, the turther down; the cold 
is the greater, If this be, then far more Air muſt be con- 
erated, ingoingdown from +10: to 15 fathom; thanin 
paſſing from 5 t0 20; ſeing as they ay , the lurther dow 
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the cold is the greater $ and therefore the contraQion of. 
the Air muſt be the greater that's to ſay, there nuſt be 
more quantity of Air contracted in the one ſpace, than in 


n theother, But ſoit is, that the further down ,. the con» 
_ traction is the leſs; They judge likewiſe: the coldneſs of: . 
in © the Water to be the cauſe, why the fide of empty: Veſs. 


y | {ae broken in going down, Bur if thisbe, then a - 
ſtrong Veſſel ſhould go no further down thana weak Veſw | 

|, ſeing cold can pierce thorow the ſides of the one, as 

well as thorow the fides of the other, And whyis it, that 

ie - | a bladder full of wind will go down 40 or 50 fathom with- 

" Þ outburſting, yea 100, and yet a Rtone-bottle or glaſs- 

4 | bottle, cannot go beyond 20 or 30? Ifcold have init, 

of | that power to break the ſides of a ſtrong bottle, it muſt be 

> | farmore able to buiſt che ſides of a thin Bladder, This dif- 

\e || ferences clearly explicated from the Preſſure of the Wa- 

\e | er;but Idefy any man to ſhew the difference from the cold- 

s | nefGofit, *Tis to be obſerved, that in all ſuch Expert- 

\e || ments of finking of Veſſels, as Hogſ- heads, Barrels, and 

r= | Zottles, they muſt becloſs on all fides, Therefore, ifa man 

z- | dfire to know, how far downa Glaſs-bottle isable to go 

is | without burſting , he muſt ſtop the mouth of it exactly, 

n | vith apiece of wood, and cement, q 

< In ſetting down the dimenſions of the Ark , I have re- 

e || firicted them to 40 inches high, and 36 inches wide, 

1- } Butifany man be deſirous to.enlarge them, or make them 

e I 16, hemay doit, Only'tis to be obſerved , that the | 

- © lager the Ark be, the = chat ſinks it, muſt be the of 

d I feav.cr, Yet ir hath this advantage, that it contains much . 

- | Air, which is the great perfe&ion of ic, One of a leſſer 

ſize hath this advantage, that it's more craQable, and eaſi- 

& to let down, and to be pull'd up, - But theſe things an 

Y 2 
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| be& known:fcom:Expetiencs , or if a man,pleaſt, hemay. 
calculate, T1 BS: e371 . 4 BÞ 77'1 , 
As the 4rkis a moſt uſeful device for profit, {d'tis-excel- 
leat. for pleaſure, and recreation, if 3-man-were diſpoſed to- 
ſeethergroundiandichannels of:deep:ViVaters- ,- or-werein-. 
Clined toiffnbout: + gr rap concluſions; a knowledpe- 
very-profitable,and which fewhaveatcained!to, Though 
it-leem ſomewhat difficult to enter: the Ark, andigo down: 
below, the Water, yet a- lictle-uſs. will! expel! alb fear, 
Than, a-maivmay:go downwith leſs-hazard , and" fear in 
tha Ark, then ig the Bul;, becauſe-lie may conveniently. 
faſten his hands. to. &ach fideof the- Ark ,_ if need were, 
He:may conveniently fat; avinaChairall the time of,down - 
going, and up-coming., by fixing a little- ſeat in it: he 
maj have windows.to: look- outat : his-body- may beſo 

fixed, that: there-needs: be.no fear of: falling: our; 
Ifkamman were deſirous tomake:Hydroſtatical concluſions, 
by: Drwing-.under the. V.Vater, the-dimenfions of.the-4rk 
might be:enlurged:, ſo that it: might conveniently cover 
a.mans whole body., by which means, having-much- Air 
injit, a Diwer. might-contioneunder Water half a day, it 
need were, Letusſuppoſe then, the hight ofiit to-be 8 
foot,, and the breadth 3: foot, ormore, Inſuchacaſe, a 
man might continue under the V/Yater- many hours ;- and 
yet-not one part-gf his body. wet: for-ifthe 4rb-be- $ foot 
high.,. and the man 5 foot in ſtature, at the- deepneſs of 
10; fathom, the Water can ſcarce-riſe 3. foot in-it, . But 
why. > 6 not. a mancome-upevery. half hour, when he 
finds difficulty totarry.down inalittle-4rk Pr Tanſwer,he 
mays. but-it's:trouble and pains tq pull:him up,and let him 
down-ſo frequently, . And it may ſo _ that-through 
want of Airinaſmdl. 4174, hehe neceſlitated _ up 
etore 
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before he end his work, And leaving the work imper-. 
je, he-may- find difficulty in the ſecond'down going, to 
flad ſometimes the ple where he was;or the thing he was. 
thout ro lift-, v. g, a cheſt of Gold, Tt it beſaid, that: 
aoreat weight of: Stone. or Lead! is required to fink an 
Ark 8 foorhigh, which will' amount to 4032 pound 


' weight, Danſwer, *tis ſo indeed: but here is the advan= 


tage; when idisonce below the Surface, there's lirt]e mare 
trouble, themwith an Ark.of leſſer dimenſions; becauſe of 
the equipondium that's between,it, and the weight, that 
ſinks it, 

In ſuch a Veſſel many-trials- might be made, As firſt, 
that ofithe-Porricelliane Experiment, which is nothing elſe, 
but-a Glaſs- Tub-ſo _ inches long, with a_Mercarial. 
Cylinder-in-it of: 29 inches high, that's ſuppoſed to be 
kept up at that hightby the Preſſure of. the Ajr, If: this. 
were taken- down: about-34. foat,, *tis.very probable the 


| Mercury would riſe other 29 . inches, Thereaſon is, be- 


cauſe the-Air-within the Ark, that preſſeth upon the Sur- 
face: of the ſtagnant Mercury, muſtbe under as much preſ- 
ſure again, as the Air above z but. the Air above, is able 
to ſupport-29.3 therefore this Air muſt ſuſtain, 58; The 
reaſon whiy the: Benfil is exaly. doubled. is this, 34 
foot of Water hath exactly as much Preſſure init , asthe _ 
whole element of Air; therefore, the Air within the Ark, 
being 34 foot down, muſt not only have in it the Preſſure 
of the Air above, but the Preſſure of the Water likewiſe: - 


. this neceſſarily follows, becauſe when two Fluids tonch, 


or are contiguous to other, the one cannot be under five 
degrees of: Preſſure, unleſs the other be under as many, 
According to this reaſoning , if the 4rk go down 68 foor, 
the Mercury will riſe from 58to 87, . Ifto 102; it riſes 
II6, 
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+116, This reckoning is founded upon this, namely that 
"Water is 14 times lighter than Mercury ;. and thetefore 
.-one inch of Mercury requires 14 of Water to ſupport it 
in a Tub, and therefore', before Water is able to raiſe 29 
' Inches of it, the Pipe muſt be 34 foot deep, IR 
"For a ſecond trial , blow a Bladder as full of wind as it 
, can hold, and having knit th: neck about with a Pack- 
- threed,. place it in the Ark, and you will find the fides 
- that hath been ſtifly bended become flaccid and feeble, as 
if the one half of the Wind had gone our, and this will 
. come-to paſs, before the Ark can go down eight or nine 
fathom, The ſtrong benfil of the Air within the Ark is 
the cauſe of this : for as the Ark goes down, the Air 
_ ſtronger, and ſo at length becomes of that power and 
orce, that it eaſily overcomes the force and Benſil of the 
Air of the Bladder , and reducing 1t toleſs room, - cauſes 
the ſides become flagging, In this caſe, the ſaid Air, 
that was oval, and 
become round in formot a Globe, becauſe of the uniform 
Preſſure, that it ſuffers from the Air of the Ark, When 
once the Ark is down 14 or 15 fathom, take the ſame 
bladder, and blow it ſtiff with Wind , and knit the neck 
asafore, Andyou will find thatin the up-coming , the 
ſides of it will burſt aſunder with a noiſe. When the 
Bladder is thus full of Wind ,” *tis ſuppoſed, that there is 
a ſort of counterpoiſe between it, and the Air of the Ark. 
But as the Ark aſcends, the Airofit, becomes weaker 
and weaker, while in the mean time, the Air of the Blad- 
der ſuffers no relaxation ; .therefore, when the Ark comes 
near the ſurface, there ariſes a great diſproportion between 
the one Air and the other, as to ſtrength , and therefore 
.the Airof the Bladder being the ſtrongeſt, rents the fides 
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in pieces, and comes: out ' with a noife,* Or, blow ir 
but+half.full of wind ,- and you will find before, the Ark 
come near. to. the tdp., -the ſaid Bladder to be bended to 
the full; | s | 

For a third trial, take-a Glaſs ; ſuch as they uſe in ©. 
Caves, for preſerving of Brandy, and ſtopping the month 
cloſely,” take: itzdowa with' you in the Ark; and youwill 
ſee, the ſides: of it break-inpteces', before you go down 
four or: five fathom,:. The ſtrong Benfil of theambient 
Air, -is:the cauſe of this,*. It: you take it down with the - 
otifice' open ; no-hurt ſhall befal ic, Or it you ſtop the 
orifice in the up-coming, you will find the ſame hurc 
come to-it, But here is the difference, in the firſt burſt< 
ing., the ſides are preſt inward , by the ambient Airs in 
the ſecond, the ſides are preſt outward, by the Air with-: 
in the Glaſs, - | | 

For a fourth trial, take a round Glaſs-bottle , pretty 
ſtrong in the fides, and when it is down with you in the 
Ark 14 or -15 fathom, ſtop the mouth of it exactly , and 
when it comes. above, you will find a conſiderable quan- 
tity of Wind come out of it , when theorifice is opened, 
This evidently demonſtrats, that the Air within the' 
Ark, 12, 13,. or 14 fathom down, is under a far ſtronger 
Benſfil then the Air above, 

For a fifth trial , let a man apply to his skin a cold 
Cuppine- Glaſs, when he centers the Ark; and he will 
find ſuch a ſwelling ariſe within it as when it isapplied 
hot by a Chyrurgion,- This tumor begins to riſe, afſoon -- 
as- the. Ark - begins to go down; The reaſon is evident 
trom unequal Preſſure, the parts. within the Glaſs being: 
le(s preſt, than the parts without, 

For.a fixth trial , take a common Feather-Glafs ; _ 
place © 


TR K.. 14.5 # Enab _. 
WO IT; - 2:2) 5 ks 9 p_ 6 
. 


a f 


: - 4 "yy * A—Y 2 Ode 
4 "=", 64h : _ Þ (Rants? VP Fw. 2 I*%, 4* FE © : : bk » 7 5.2 8 - - N 2 n ” 
4.5 Se Wh 4 . $ pads  . al rs Kin £ > nt; meh EE Fe nn 5. OPS 0 OTY Cr IM 
+ ” oo bY * . ” " Fa , m_ ”_y 2H 4 - , þ » -< . EE + AE. , i” 
- 4" z & ! « #e, Y Fg were .2 IB —f* .. . 4 1 : ww Ys Yak wy”: * 3 REES EQ 7% OS 
- : - + ” j 7 & * . ; '£ : by "I 
| ad of * , ; ' F 2 A , Fj "> 
"Ke ad - 4 < : as "" Aa. n 4.5 1 - 
F , _ , > 
Hs » - Pg pt a0 ” -. _ WOE S : — 
X j_ _ ”” pw z : "6 _ 
S - + 6 -_ þ < 
0 . ' & * r b . 4 
76 'F . wt > w | py , | o T 
4 
|S WEIL TREE wn — en_— CE 


. Place itin the 474, and ih the going down, you willſee 
the liquor -creep up in it;, by degrees, as the Ark 'goe 
down, as if fome'extraordinaryicold , were the web ge , 
it, And as the Ark comes up by degrees, the ſaid : 
liquor creeps:down by degrees, The cauſe of this Phe. 


” 


? 


nomenon is not cold, as ſome _— judge, but the ſtrong n 
'Benfil of the Air within the Ark , that ſo prefleth upon " 
the ſurface of the ſtagnane Water , that ic drivesitun, || 


If yon take with you , a Weather-Glaſs , hermetically 4 
ſealled, morfuch thing will follow, 'becauſe the 'outward 
Preſſure is keeped off, *T'is not then cold , that's the 
a cauſe , but weight, By the way take' notice, thatall 
| common YWeather-Glaſes. are fallacious and deceittnl , 
becauſe the motion of the Water in them , is not ohl 

cauſed by heat , but by the weight of - the Air, whio 

ſometimes is more, and ſometimes leſs , as frequently [ 
have obſerved, and as hath been obferved . by others, 
This difference isfound,by the alteration of the altitude of 
the Mercurial cylinder, in the Baroſcope, which is more and 
les, asthe Prefſure of the Airchangech, In fair weather, 
and before it comes, . the Mercury creeps up, Tntoul and 
rainy weather, and a pretty while , before it fall out, i 
creeps down, Becauſe in fair weather, the weight of 
the Air is more, than in rainy and dirty weather, Decem- 
ber, 13, 1669, Ttound the altitude 29 inches, and nine 
ten parts of an inch : at this time the heavens were cover- 
ed. with 'dry and thick clouds , and no rain followed, 
March 26, 1670, Tiound rhe altitudeno more , than 27 
inches., and nine ten patts., at which time, there was 
ſtrong Wind with ram, Between thefe rwo termes of 
altitude , I have found che Mercury move near a twelve 
moneth, . *'Tis a moſt fare- ptognoſticitor , fot if after 
rain, 
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' would determine the 'queſtion, whether Water be a fit 


| be as diſtin& in ſuch a ſmall portion of Air, as they are 
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rin, you find the Mercury creep. up. inthe morning, , on 
may be ſure, all the day following will be fair, notwith- 
ſanding that the heavens threateneth. otherwayes, If 
after fair weather, the Mercury. ſubſide, and fall down a 
lictle, you may be ſure of rain-within aſhort time, thongh 
no appearance be, in the preſent, Ic falls down likewiſe, 
when winds do blow, W hat the true cauſe is, why. there 
is ſuch an alteration in the Preſſure of the Air, before foul 
weather, and fair, andin the time of ir, it is not eafte to 
determine, : hn 8 | 

But we proceed, Trial likewiſe might: be made, by 
fiting a great piece of Ordnance above, whether the re. 
port would be heard below the Water or not? This 


_ {i ; 


+ 
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medium tor conveying ſound as Air is, Item, whether or 
not, the Sea-water be freſher at the bottom, than near the 
top, which is affirmed by ſome, Item, whether ſounds 


above, . This might be tried with a Bell of a Watch, If 
need were, a little chamber Bell might be hung within the 
rk, and a ſmall chord might paſs up from ir, through che 
cover, whereby the perſons above, might by ſo many , 
tingles, ſpeak ſuch and ſuch words to the Diver, I have 
demonſtrated before, that though there were a little nar- 
row hole made in the cover above, yet neither Air would 
g0.out, nor Water come in, If. a man were curious, he 
might have a window not only in the {ides, but in the roof 
above, covered with a piece of pure thin-Glaſs, thorow 
which he might look up, after he is down two or three fa- 
thom, and ſee whether there appeared any alteration in 
the dimenſions of the body of Sun or not, or ſeemed 
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ttt fornier” Experitents, '' We fee then firſt, that i 
Waret rhete is apreſfure z namely from the firong gryjj 
of the Air withia the 4-4, thar groweth ſtronger, and 
Kconger, as the Warer growerth deeper, and deeper, We 
fee nexr,” that the preſſure of the V Vater hath an incre. 
ment; becau{ttrhe farther down the” Ark goeth, the Air 
is the tnorebended, Thirdly, two Fluids cannot becon- 
tiguous one to another, unlefs both of chem be under the 
ſame.degree,of preſſure : becauſe the Air of the 4rk, and 
che Water that-creepethnp within che mouth of it, are 
perpetually under the- ſame degree of power, and force, 
whatever the deepneſs be, Fourthly, that in Fluids the 


preſſure is uniform z becauſe the Air of the Ark,”and the 


ater without, - preſs moſt equally, one againſt the other, 


*Fifthly, 'the morethat the Airis bended, it is the more 
"difficult to'bend: ity and confequently, that the diminu- 
-tior of the- quantiry, -is according to"nnegqual proportion, 


Sixthly, that when the Artis down 34 foot, the Benfi/ 
of- the Air is donbled : and: tripled, -when its down 68 


Foot : becauſe the preflure' of 34 foot: of VVater, is as. 


much 'as the whole preſfare,” that's from the Atmoſphere, 
If it beenquired, how mach weightrefts upon the pal 
of a mans hand, when the - Ark is down about 68 foot: 
Iznſwer, the preſfure of the Water upon. a mans hand, 
at thar. deepnefs with the preſſure of the Air above, will 
'be equivalent to the weightofa'pillar of Mercury $7 inches 
high; and three inches thick, which will exceed in real 
weight 200 pound, TiTo much reſtupon the palm, how 
muck muſt reft-upon the reſt of the parts: of the body ? 
Let us ſuppoſe then, the quantity of the/palm, to be found 
ina mans.skin, 200 times, then muſt he ſuffer in _ 
\*, reſſure, 
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 therebe any Preſſure: found, it's not. comparable tq-thar, 
whichreally. is, Eighthly, when a manis 14.0r 1 5, fathom 
down, at every inſpiration and expiration, his breaſt and 
belly muſt lift up the weight of 1800 pound: becauſe,” if 
the whole burden be 40000, the weight that reſts upon 
thebreaſt, and belly, will be about 1800, Ninthly,.thag 
between every inſpiration, and expiration, there. happens 
arerfet counterpoiſe, namely by the Air, that goeth in+ 
to the lungs, and the outward Airof the Ark : tor if the 


"Preſſure of the one, were more, than-the. Preſſure of 'the 


other, there could be no motion. of the lungs, - Tenthly, 
when a man draweth his breath, the Air cometh not in by 
ſu#ion, but by palſion, For this cauſe, though the 
VVind-pipe were ſtopped, yet a man might live by having 
a bole in his fide, going into the lungs, Laſtly, thar 


there is no ſuch thing as-/d10x-properly z and therefore 


the motion of all Fluid bodies, is cauſed by Preflure and 
weight, Themotion of the blood then thorow the heart, 
$drives, and not ſudFed, Infants properly do- not ſuck, 
but have the milk (queezed into their. mouth,  *Tis,outy 
dent from the ſacking-glaſs that ſomewomen uſe for milk 
ng their own. breaſts for by help of this, the (Arr. that 


8uardeth the lead of the Pap is removed, and ſo the Air, - 
hen preſſeth the parts about, and without, ſqueezes out the 
0 * | — 
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preſſure, and aually ſupport as much burden, as will 
zmount to 40000 ponnd weight, Seventhly, our bodies” 
may beunder Z huge preſſtire, and.yer that burden noe _ 
perceptible z as is evident from the Diver, who findeth 
litle or no weight, while he is under the Water, Or if © | 
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EXPERI MEN T.E1 Y.. 
Gros Figure 26, - | 


"[” His Figure repreſents a deep Water, whoſe firſt and 
'L' vifible Firface, is F G;* » The imaginary ſurface, is 
E'LC, 34 foot belowit, ADB'is a Siphox, working 
below this VVater with Mercury. AE Lis# Veſlel with 
ſtagnant Metcury, among which the orifice A is drowned; 
the other orifice B exiſting- among the Water, DM is 
the hight of the Siphon above the line of level, which I 
ſuppoleis 58 inches, For making it work, ſtop the two 
olives clofely; and pour in as much Mercury at a hole 
made at D, -as will fill both the legs, Then ſtopping the 
ſaid hole, open the two orifices A and B; and you will find 
the liquorrun as long out at B,as there is any almoſt in the 
veſſel AE Lz For evincing this, which is the only dif- 
ficulty, conſider, that it this Siphon, were filled with 
Water, and made towork only with Air, (as is clear from 
daily experience ) the liquo: would run outconſtanily at 
B,. Becauſe there is here an unequal Preſfure; the ſurface 
of Air N B, being more burdened, than theſurface ELC, 
but where unequal Preſſure is in Fluids ( according to the 
12th Theorem 3 motion muſt follow;: I prove the ſur- 
face 'N B to be more burdened, thanthe-ſurtace E L C, 
becauſe the' Water B D, is heavier than'the'Water L D, 
as is evident to the'eye,' - The Air B therefore, _—_ 
farmore-weight,:'than the Air E L, muſt cedeand yeeld, 
Next, there is here a pondus and a.pmentia, the pordus is 
the VVater LD, the potentia by which it is counterpoil- 
ed, '-is the Water B D'; but theſeareunequal, B D being 
an heavier, 


Yydzoſtatical Erperiments, 1 --? 
heavier, than L'D ; therefore according to the 33 Theo- 
rem, theſe two Fluids cannot *ceaſe'from motion, It it 
be ſaid, that the ſurface N B is ſtronger , than the ſurface 
E LC, ſeing it is lower,” I anſwer, the difference is ſo 
unſenſ1ble, that rhey miy be judged but one, Now, I 
ſay, it this Siphon work in' Air, with Water, it muſt 
likewife, work in Water with Mercury, . Therefore, this 
Siphon being 3 4 foot below the firſt ſurtace F G, the liquor 
muſt run out conſtantly at B, * Becauſe, there is here, an 
unequal Preſſure, the ſurface of V Vater N B, be ng more 
burdened, than the ſurface EL C, Though there be 
more weightin N B, thaninE L C, becauſe it is lower, 
yer becauſe the difference is not ſo much, as is between the 
weight of B D, and the weight of L D, it proves nothing. - 
Note here, that ſo long as D, is within 58-inchesof EL _ 
C, this Siphon will-work; The reaſon is, becauſe the” 

Preſfure of +34-toot of V Vater, with the P.eſſare of the 
Air, upon F G, areable to raiſe Mercury exactly 58 inches, 
But if D exceed that hight, no Art will make the liquor 
run outat B, Note ſecondly, that this Siphon will ope- 


rate with. Air-and V Vatet , thongh the top D were 34. 


tooraboyve M:; and the reaſon is, becauſe the Preſſure of 
the Air, is able-to raiſe apillar of Water to- that hight, - 
Note'thirdly, that if there wefe an orifice opened at C, 
upon the level line E L C, the two Waters would become' 
of the ſame weight, the one not being able to move the 


other, If you bore a hole at R,: the liquor aſcends from 


R to D, andgoeth down from D to A, and {o the motion' 

ends, But, if the leg A D were fix times wider, than 
B D, the liquor would-not run oucat B, -I ſhall anſwer 

this in the cloſe; | | Res -* 

From this Expeziment we ſee firſt, that the —_— - 

| aug 
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Fluid. Bodies up thorow Pumps ,' and $iphons is not for 
ſhuning vacuity, but- becauſe they are preſt up violently, 
We ſee next , that when the Preſſure'is uniform , there 
is no motion in Fluids, but afſoon , as one part-is more 
preſt, than another, motion begins becauſe, this SipJoy 
will not operate;if the orifice be made in C , bur if ſo e,it 
bein D,, then the motion begins ; becauſe there is here 
an unequal Preſſure, which was not in the other. We 
- ſee thirdly , that Fluids have a determinate Sphere of 
attivity, to which they areable to preſs , and no further : 
becauſe this Water, is not able to preſs Mercury higher 
than 58 inches, So the Air cannot raiſe Water higher 
than 34 foot, If this Water wete 68 foot deep , the 
Sphere of it's adtivity would be 116 inches,, We ſee 
ſourthly, that in Fiuids there is a Pondus and a Potentia , 
and that the inequality of weight between the two, is the 
only cauſe of motion, We ſee fitthly, that as long as 
this inequality of weight continues , as long continues the 
motion , becauſe , as long as BD, is heavier than LD, 
the motion perſeveres, We ſee ſixthly, the poſſibility 
of a perpetual motion in Fluids; becauſe the liquor runs 
perpetually out at B, If it be ſaid , the motion ends, 
when the ſtagnant Mercury AE L faileth, I anſwer, 
this ſtop is only accidental , and not eſſentially from the 
natureof Fluids, If it be enquired, whether or not, would 
the Mercury run outatB., upon ſuppoſition, the ſhank 
L D were twice as wide, as the ſhank B De Ianfwer 
it would, If ir be ſaid that the one is far heavier than the 
other, namely L D than DB, I anſwer, weight in 
Fluids is not counted according to thickneſs , but ac- 
cording to altitude, 


EXPEs- 
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EXPERIMENT XX 
Figure 27, 


AJ" His laſt is for demonſtrating the preciſe and juſt 

TL weight of any Pillar of Air , Water , Mercury, or 
of any other Fluid body, if ſome of.their dimenſions , be 
but once knowen, AB then'is a ſquare Pipe 1 2 foot high, 
and fix inches in wideneſs , full of Water , reſting upon 
the ſurface of Air AC, And EGisa ſquare Pipe 12 foot 
high, and 12 inches wide, full of V Vater , reſting upon 
the ſurface of Air E F, None needs to doubt , bur 
the two Waters, will be ſuſpended atter this manner, 
even though the orifices A and E were downward, eſpeci- 
ally if they be guarded with Water , but the demonſtra- 
tions, Will be the more evident, that wee ſuppoſe the 
two Pillars of Water to be ſuſpended as they are, From - 
this Experiment I fay firſt , that the Pillar of Air C D is 
168 pound weight, at leaſt; which Tprove thus, The 
V Vater AB is 168 pound: therefore the Air C D, muſt 
beas much, T prove the Aptecedent , becauſe it's a Pillar 
of V Vater 12 foot high, and1ix inches thick : but every 
half cubical foot of V Vater, that containes 216 inches, 
weighs ſeven pound: therefore ſeing the Pillar is x2 foot, 
it-muſt contain 24 half feet ; but 24 times 7 is 168, The 
only difficulty is to prove the Connexion, which I do thus, 
trom the ſeventh Theor, all the parts of a Fluid inthe ſame 
Horizontal line, are equally preſt, but ſo it is, that the 
part A, and the part C, are in the ſame horizonegl ſur- 
tacez therefore the part A, and thepart C, aree<qually 
preſt, Bur” if the part A, and the part C ,] be equally 
preſt , the Pillar of Air C D , muſt be as heavy , as _ 
Pillar 
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- Pillar-of VVater A B, Ifay ſecondly, that the Pillar 
of Air FH,- th. crop pound, I prove it thus, The 
Water E G weighs 672 pound, therefore the Air F H, 

, weighs as much, The Aztecedent is clear, becauſe EG, 
:is a ſquare Pillar of V Vater x 2 foot high, and 12 inches 
-thick 5 but every cubical foot of V Vater weighs 56 
.pound - but 12-times 56, 1s 672, I prove the connexion, 
as before. All the parts of an horizontal ſurface, are 
,equally preſt , therefore the part F, muſt ſuſtain as much 

burden, as the part E, | 

To proceed a little further , let us ſuppoſe the Pipe 
:A B to,be 34 foot high, and the Pipe E G to be as 
much, Taffert then thirdly, the Pillar of Air C D to 
weigh 476 pound , which I prove as before, All the 
parts of the ſame ſurface , are burdened with the like 

. weight, but the part A ſuſtains 476 pound, therefore the 
part C muſt ſupport as much, The Connexioz isevident, 
and the Antecedent is ſo too, becauſe the VVater A B 
being 34 foot high, and fix inches thick , muſt weigh 
.476 pound: for, it 216 inches , weigh ſeven pound, 
14688 inches, muſt weigh 476 pound, 1 aſſert fourth- 

- . Jy, thePillarof Air FH to weigh 1904 pound , which 
Idemoniſtrat by the former Medium, All the parts of a 
Fluid that ly in the ſame horizontal ſurface , are equally 
preſt; but ſoitis, that E andF, doſoly, theretore F 
muſt be as much burdened as E, the Water therefore E G, 
weigning 1904 pound , the Air F H, muſt weigh as 
much, For if 216 inches of Water weigh ſeven pound, 
58752 inches ( for ſo many are in the Water E G) muſt 
weigh 1904 pound, 

Let us ſuppoſe ſecondly, the Tub A B to be only 29 

inches high, and the TubE G , of the ſame hight , _ 
that 
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that ſix inches wide, - and this 12 inches wide, 1 affitm 
then fitthly, the Air C.D.:to weigh yer 476 pound, and 
the Air FH, to weigh 1,904 pound, Becaule the Pillar 
of Mercury A.B , weighs. 476 pound , and' the Pillar 
of Mercury F G,.weighs 1904 pound: therefore, if AB 
be 476, C D muſt be-as much. :Andif EG be1904; 
FH, muſt be.of the ſame: weight, : T-prove the Mercury 
AB to weigh. about .476 pound , though it be but 29 
inches high ; becauſe it is.14 times heavierchen Water. 
For the ſame cauſe, doth the Mercury E G weigh about 
1904 pound, I ſay aboxt.,. becauſe -34 foot , containes.29 
inches, more than 14 times, _ _ 

Let it be ſyppoſed thirdly, the Pipe EG, ( being 34 
foot high,.).to have the.one half ofic IG, full of Air, and 
the other half E K full of V Vater , Iaffirm chen fixthly, 
thepart E, andthepart F, to be yetequally burdened, 
That's to ſay , the V Vater E K, that's now but 17 foot, 
makes as great a Preſſure.upon E , as when it was 34 foot, 
Thereaſan of this, is ſurely the -Preſſure of the Air I G, 
that bears down the Water. K E, with-the weight of 95.2 
pound , the half of 1904 pound, .If.it be aid according 
to the Theorem 21, that-there is as much Preſſure and 
weight in the leaſt part of a Fluid, as in the whole , there- 
fore the Air IG, muſt be as heavy as E H, Ianſfwer 
IG, is not ſo heavy as F H, becauſe the Water E K 
impending in the lower part of the Tub, hath occaſioned 
the Air I G, to expand it ſelf ſo many inches , by which 
means, it lofeth ſo many degrees of it's Beyfl, :If you 
remove the Water EK, then will the Air-IG, bes 
_ heavy, as F H, becauſe E K being Air, it reduceth 
1G to that ſame degree of Benfilwith it ſelf , but when 

the Air E is burdened with the Water E K , it can- 
Aa not 
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ftiot make the Air I G, of that ſame weight with it (elf, 
Let us ſuppoſe fourthly, that only eighe foor and an 
half of Water, are in the Tub , namely between E and N, 
Ifaythen ſeventhly, that che part E, is as much bur. | 
dened with it, as when the Pipe was full , becauſe the 
25, foot, and an half of Air NG, is exaQly as heayy, 
as. the 25 foot and an half of che Water thar's gone, ] 
prove ir thus, The Air E hath the weight of x904 pound 
in it (elf ſeing the weight of the furface , is alwayes 
equal to the weight of the Pillar ,. but being bardened 
' with the VVarerE N, that weighs 476 pound, it can+ 
not preſs up with more weight then with 1428 pound: 
and therefore the top of the Water N , mult preſs upon 
the under part of the Air , that's contiguous with it, with 
1428, If this be, the Air NG, muſt preſs down with 
as much, ſeing according to the 20 Theorem, it isim- 
poffible , that one part of a Fluid ,” can be under Preſſure,. 
unleſs the next adjacent part, benader the ſame degree 
of Preffure, Therefore I conclude, that the 25 foot and 
2n halfof Air NG, is as heavy, as the 25 foot andan 
half of the Water that's gone, * This makes it evident 
alſo, that when che Pipe ts half full of Y Vater, asE K, 
the AirIG, hath the weight of 952 ponnd, BecauleE. 
being in it ſelf 1904 , burbeing burdened with E K 952; 
it cannot make the top of the Water K., preſs uponl 
with more weight than 952; and therefore ( by the 29 
Theorem, ) the Air GI, muſt weigh 95 2 likewiſe, 
LIaffirm eighthly, that, when the Pipe is full of Water, 
from E toG, ifa man poiſe it in his hand, he doth not 
find the weight of the Water EG, And thereaſon is, 
becauſe it's ſuſtained by the part of the ſurface E, But 
itthe Air E ſuſtain it , my hand cannot: ſuſtaia it, = 
then. 
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then only the weight of the Tub, but not the weight of 
the V Vater within it, I ſay ninchly, that when I poiſe 
the ſaid Tub, I find the whole weighe of the Pillar of Air 
LM, which is exaQly 1904 pound, I prove it thus, 
The poxdus of a Fluid is then only found; when there is 
not a porentiato counterpoile it, or at leaſt, when the po- 
tentia is inferior to the ponds + but there is here no poten- 
tia, counterpoiſing the pondus of the Air LM, There- 
fore, I muſt find the weight of it, when Ilifrup the Tub, 
The major propoſition is Clear fromthe tenth Theorem, It's 
evident alſo, from common experience; for while a bal- 
lance is hanging upon anail, with ſix pound in the one 
ſczle, and nothing in'the other, you will find the whole 
burden, if you- preſs up that one ſcale with che palm of 
your hand,, But if ſo be, there were fix pound in the op-+ 
poſire ſcale, you will nor find the firſt fix , and the reaſon 
is, becauſe it' is in equilibri0 with other fix, . *Tis juſto 
here, T muſt find the. weight of the-Air LM, while I 
poiſe the Tab, becauſe ic wants a weight-to- connterbal- 
lanceit, Tprovethe miyor propoſition thus, If any thir 

counterballance the Air L M, it muſt either be the Air 
below, namely the-part E ;'or the Water E'G# ber nei- 
ther of the twain can doit, Not the Air E, becaafe ic 
hath as great abnrden vpon it; as itis-able rs ſepport, 
namely the Water E G, that weighs 1904 pound, And 
for this cauſe, net the V Vater it 1elf,” ſeing..allthe force 
it can haveto counterballance 'L M; 'is from the ſerface of 
Air E ; but this-is in equiltibri0 with -it alrexdy;* -I Aid 
that the Air L'M, was exa@ly 1904 pound weight, This 
alſo is evident, becanſe it is juſt of theſe ſamedimenſions, 


with the Air F H, If itbe faid;che A LM mit be thick- 
er; feing'it's equal to'the Tub+ without 57 bat the Air 


Aa 2 FH 


aa D . bt JO x 2" - OY ad: toes ; Wot? oy s SO. bs EM 4 "INTEE OD 1 "IOEIN Porn hs. ts eau, TP Pe ” _ a . 
- : — - £0 ay > 63-4 £7 A 
= 2 ; 
I” V wr 4 * \ a. Y 
. —_— — 
% 


inches, are counterpoiſed, by as much below; namely by 


the Air, that environs the orifice E:: for it's ſuppoſed, thar 


itithe Tub be two inches thick above, ic muſt be as thick - 
in the lips,: So that the whole-Tub, is not unequally preſty . 
but only {ſo much of it within upon the top, as anſwers to + 
the cavity. TFenthly, chat when the Pipe is but half full 
of V Vater, namely from Eto K, I find -only- 95 2. pound 


ot the Air L M,- though before I found -1904,.. The rea- 


ſon is, becauſe the one-halt of it is. now counterpaiſed by - 


the. Air I'S, and thereforethe weight of it becomes inſen» 
fible, - *Tis clear+from the ſixth. afſertion,: that the Air 


I G, -preffeth down with 952 ; therefore ir muſt Preſs up 
with as.much, :ſeing according tothe fixth Theorem, the - 
Preſſure of a Fluid is os every {ide, Eleventhly, that when - 
there is only eight: foot of V-Varer and-a half in the Tub, . 


_ -namely between Eand N; I find only 476 pound .of the 
Air L M,;! Becauſe in this. caſe, the Air N.G-counter- 


poiſeth 142.8 pound of -it, -For if the aid Air, burdenthe | 
WaterN E, with 1428 pound,asis clear from the ſeventh -: 


aſſertion,” it muſt likewiſe- preſs up the Tob with as much, 


and ſo counterpoiſe as muck of the Air. L M. * Tweltthly, 


that when there is nothing within the Pipe bur Air,. t 
whole weight of the Air. L M becomes inſenſible co me, 


_ Thereaſon, is evident; becauſe it is wholly copnterpoiſed| 
by-che Alt wichia the Pipe, -. I affizm chirrecathly, rhat * 
the - 
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the VVater E G, is inreqs/1ibr50 with the Water A'B: 

- that's to ſay 1904 pound, is in-equs/ibrio with 476 pound, 
] [prove itevidently, by the firſt medium; all the parts of 
| 20 Horizontal ſurface, are -equally preft 5 therefore the 
| part A,- ſuſtains no more burden, then the part E, there- 
tore A B,- is as heavy as E-G,.-andiconſequently, -the Air 
CD, muſt -be as heavy,: asthe Air FH, Leſt this pro- 
poſition may ſeem to contradict what is already (aid,I muſt 
diſtinguiſha twofold Ballance,according to the thirdTheo- 
rem, one Natural, another: Artsficzal, In the Artificial: 
Ballance, where maguitudes do weigh according to all their 
dimenſions, viz;- Longitude, Latitude, and Profundity, the - 
Water A B; and the Water E G, ate not in equilibrio to» 
gether, ſeing the one is 14.28 pound heavier than the other, 
But in the Balance of Nature, ſuch as theſe Pipes are, all 
the four makes an equipordium together ; becauſe they do 
not weigh here, according to their thickneſs , but only ac- 
cording to their altitude, --T herefore ſeing AB is as high 
3s EG,.and ſeing CD is as high as F H,. they muſt all- 
be of the ſame weight, 

From the firſt aſſertion I infer, that one 'and «the ſame! 
Fluid, even in the Ballance of Naure,;- may ſometimes be- 
n equil;brio with a leſſer weight, 'and ſometimes with a 
greater, becauſe the Air C D, that weighs really 476 
pound, is in equilibrio with the Water A B, that weighs: 
but 168, This is,, when A B is ſuppoſed'to- be only 12: - 
toot high, It's likewiſe in equi/ibriowith it, when its 34 
foot high, But how can A 4 that's 1 2 foot high, preſs - 
A, with as much weight, as when its 34. foot high ? I an- - 
ſwerby a ſimilitude,, when a Cylinder-of Wood 12 foar: © ; 
high ſtands upon a. Table, it may burdenit as much, -as if 
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thruſt in, between ic, -and-w, £ the ceiling of the room. 
above, it muſt preſs down with more weight, then if it: 
were not thruſt in, So, this Cylinder of Water AB, 
that's bat 22 foot high, being preſt between the ſurface A, 
and the top of the Tub within, muſt burden A, as much, 
as if ib were 34 foot high z for being of this hight, it only 
ſtands upon the ſurface, withour prefſing up the top of 
the Tub, 

T infer from the ſecond affertion, that each Pillar in a 
[Flaid hath a determinate weight, This is evident from 
'the determinate weight of AB, that weighs firſt 168 
'paund, being 12 foot high, and 467 pound, being 34 
'toot high, and ſo of the reſt, IT infer ſecondly, that the 
thicker, and groſſer a Pillar of a Fluid be, it is the heavier, 
(tvenin the Artificial Balance) and contrariwiſe, the more 
{lender and thinner it be, it is the lighter, This is evident 
from the Water A B, fix inches thick, that weighs 476 
pound,” aad from the Water EG, 12 inches thick, that, 
weighs 2904 pound, So doth the Pillar of Air C D,weigh - 
lefs, then the Pillar FH, Here is ground for knowing 
the certain and detetminace weight of a Pillar, in any ſort 
ofa Fluid wharſoever, As to Air, irs clear and'evident, 
that a four-ſquare Pillar thereof, 12 inches every way, 
_ 1904, That's rofay, if it were poſſible, to take 
the Pillar of Air F H, in irs whole length, from the far- 
{ace of the ea%, to tie top. of the 4Hrmoſphere, and-pour 
it irvo the Scale of-a Ballance, it wonld be exaRtly the 
weight of 1904 pound, Here is aſecret + though that 
ſame Pillar of Air, were no longer , than 6 of xo foot, yet 
the Preflureof it, wpon the body, it reſts ypon, is equiva- 
lenreo, 1904 pound, If this be, {yor ſay) what is the 
vweight of Air; that refts upon this Table, that's 36 inches 


{ſquare 
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ſquare ? T anſwer, it muſt be as heavy, as a Pillar of Wa- 
ter 34-foot high, and 36 inches thick, which will, by jaſt 
reckoning, amount to 17136 pound, or to 1071 ſtone 
weighr, Tr may be inquired next, what's the weight of 
the Air, that burdens the pavement of this - parlour, 
that's 1.6 foot ſquare ? Ianſwer 487424 pound, Becauſe 
itis exactly the weight of a bulk of Water 34 foot high, 
and 16 foot thick, *Tis to be remembred , that though 
the Prefſure of it, be ſo much , yer being poured into 
the ſcale of 2 Ballance, it will not weigh fo much : for 
not only as muchas fills the room muſt be taken, but as 
much as paſſeth from the pavement to the top of the 
Atmoſphere, According to this method *tis eafie to deter- 
mine the weight of any Pillar of Air whatſoever, provided 
a man but once know the thickneſs of it , both the wayes, 
ee, there's a planum 12 inches long, and fix inches broad, 
bpon which reſtsa Pillarof Air, The weight of it then 
is, juft the burden of a magnitude of Warer 34 foot in 
highr, 22 inches in length, and fix inches in breadth, 
Though the weight of any Pillar of Air may be known, 
by knowing offly the "dimenſions. of it , in breadth and 
length, yer the weight ofa Pillar of Water cannot be 
known , unleſs all the three common dimenſions of ir, 
be firſt known. The reaſon is this , the Pillars of Air, 
are all of the ſame hight , but the Pillars of Water in the 


Ocean, ate of diffetent hights :. therefore, not only muſt - 
they be known, ſecundum longitudinem , & latituditiem, 
in length and breadth, but ſecandum or mar rm , that- 
is, according to deepneſs, * Tis eafie to know then , whit - 


each particular Pillar weighs, Firſt then, ny how-mnch 
weight is ina cubical foot of Water, and having fol 
this to be 0, g, 56:pound , you may. derermine , thar 


Pillar : 
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a92 Hydzoltatical Experiments, 

Pillar of Water 34 foot high, and 12 inches thick,weighs 
. I904 pound, .A Pillar 34 foot high , and fix inches 
thick .weighs 476 pound, Note, that.in a Cube of 
Wacter..ſix inches. thick, there. are. 216- inches, :which 
weighs ſeven pound, In a Pillar 12 inches thick , and 20 
fathom, or 100. foot high, you will find 56090 pound 
weight, __Inone, of the ſame thickneſs, but 200 fathom 
high, -cherEare 56000, fifty fix thouſand pound weight, 
| In a Pillar three foot ſquare, and 20 fathom deep, there 
are 50400, fifty thouſand, and four hundre vary 
x weight, __ Make it-200 fathom high with that thickneſs, 
and it will weigh,5 04000, five hundred and four thouſand 
Ppound,. - But, it according to the Theorem 25 , you 
conſider; the weight of the Air above , it will weigh 
521136, five hundred, twenty and one thouſand, one 
hundred thirty and fix pound, A Pillar 1.2 foot ſquare, 
and zoo fathom deep, weighs 12096000, twelve million, 
ninety and ſix thouſand pound, Laſtly ſuppoſe there 
were a bulk of Water 500 fathom deep, and 500 fathom 
thick, ſucha magnitude would weigh 8975 a000000, 
_ . eight thouſand ſeven hundred , and oF million of 
pounds, Bur if che Preſſure of the Air , that reſts.upon_ 

a ſurface of Water 500 fathom in breadth and length, 
be cakenin , that weighs 219000000, a hundred and 
nineteen million of pounds , the total , that the bottom 
| of the ſea ſuſtains, muſt be 8940000000, eight thouſand, 
nine hundred-and faurty million of pounds, or 55875 0000 
five hundred fifty and eight million, ſeven hundred; and 
fifty thouſand ſtone weight, | S. 
infer from the fifth aſſertion ,. that the lighteſt of 
Fluids may be brought to an equilibriam with the heavieſt. 
- For though Mercury be 24000 times heavier than Air, 
6h iS | yet 
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yet the part of the ſurface A, is'no more preſt with 
the Mercury A B, then the part C is preſt with the Air 
CD, Secondly , that 29 inches of Mercury, are of the 
ſame weight with 34 foot of Water, Thirdly, the heavier 
2-Fluid be naturally , it hath the Teſs Altitude in the 
Natural Ballance 3 and contrariwiſe, the lighter it be, it 
hath che more altitude, This is clear fromthe Mercury, 
that's 29 inches, the Water that's 34 foot, and the Air, 
that's counted 6867 fathom, 

I infer from the fixth aſſertion, that 'two Fluids of 
different gravities , maymake an equilibrium with a third 
of the ſame kind, Becauſe the 27 footof Air-I G, and 
the 17 foot of WaterEK , are in eqaz/ibrio with the Air 
FH, I infer ſecondly, that r7 foot of Air , may be as 
heavy as 17 foot of Water, becauſe the Air'T G, is exaly 
as heavy , as the Water E K, T infer thirdly , that the 
Benſil of a Fluid, is a thing really diſtint, from the 
Natural weight of it: becauſe the Preſſure of the AirI G, 
is 952 pound , bur the natural weight of it will not exceed, 
if it were weighed m a Ballance, two or three ounces, 
Linfer fourthly , that Air cannot ſuffer dilatation , burir 
muſt loſe ot it's Preſſure. Becaule the Air I G, that oughe 
to weigh 1904 pound, weighs only-952, For under 
ſtanding this , you muſt know , that when a Pipe is 
about halt full of Air, and half full of Water, and inver- 
ted, ſo much of the Water falls out, and conſequently 
{o many inches doth the Air above it, expand it ſelf, So 
to make this Pipe that's 34 foot high, half full of Air 
and halt full oft Water , you muſt pour in about 19 foot 
of Water, and the 15 foor of Air that's in it beſides, 
will, when the Pipe is1nverted, go up and expand it (elf 
t017 foot, two foot of Water talling our, 
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.11nfer from the ſeventhaſſercion , that when there are 
two Fluids of different gravities, and weights counterpoi- 
fing a third, by what proportion: the one grows lighter, 
by that eqs a0." =p other becomes heavier, For, 
when the V Vater EK; thatweighs 95 2-pound, becomes 
E N, that weighs 476; the Air above it, that weighed 
953, becomes now 1428 pound, 

F infer from theeighth, that the poydus of a Fluid, can- 
not be counterpoiſed, by two diſtin '\powers. Becauſe 
the 34 foot of Water E G, cannot be both ſuſtained , by 
the part of the-ſurface of Air E, and my hand, I inter from 
the ninth, that the Preſſure and weight of a Fluid, may 
be found, evenin its own Element, by ſexſe, Becaule 
in poiſing of the Tub, I find the weight of the Air LM,. 
I'infer ſecondly, that the weight of a Fluid is only found in- 
its own Element; when there is nota potentia to counter- 
poiſe the poxdus of it, becaufe I: find only: the weight of 
the Air LM, becauſe it wants 4 potentia tg counterpoile 


it, IT infer thirdly, that it is very poſſible even in the 4r- 
tificial Balance, to weigh a Fluid in its own Element, and 
to know the preciſe weight of it, to a grain; For this 
cauſe, takea ſmall chord, and faſten therewith the top of 
the Pipe G, to the Scale of a Ballance, and the Lead or 
Stone that makes the counterpoile in the oppolite Scale, is 
the juſt weight of the Air LM, Ln OR 
_ T infer from the tenth, that by how much the nearer, 
the potentia of a Fluid, comes to: the pondus, by ſo much 
the leſs, is the p9ndus found, or is ſenſible, Fhis is clear, 
becauſe I find leſs of the weight of the Air LM, it being 
counte:Poiſed with the Air 1 G, than before, This fol- 
lows likewiſe from the eleventh aſſertion,” I infer from the 
twelfth, that when the pondus of a Fluid, is gougterpoiled 
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Hydzoftatical Experiments, 5 
by an equal porentia, ir becomes altogether inſenſible, T 
infer from the laſt, that two Fluids diftering in weight, tc- 
cording to the Libra oft Artificial Bellance, thay agree” ity 
weighr,according tothe Narural Balance. I infer ſecontly, 
that Fluids in the BaZaxce of Nature, do fiot! counterpyil® 
. one another according to their #hicþytfs, but valy actors 
ding to thelr a/ritude, & 9.408 
To pur a cloſe to this Experiment, let us ſuppoſe the 
Pipe EG to be 68 foot high, and void of Air, If 
then the orifice E be drowned among ſtagnant Wa- 
ter, the Liquor of its own accord (as it were) will riſe 
from E to K 34 foot; the other half I G remaining 
empty. This evidently ſhews , that the Preſlure of the 
Air, hath a Sphere of A&rvity, beyond which it is not 
able to raiſe or preſs up a pillar of V Vater, *Tis folly then 
to think that Water may be conveyed over high places by 
the helpofa Siphony v, g, from the one fide of a Hill over 


' the top, to the other ſide, For, if that hight exceed 


perpendicularly 34 foot, no Art will do it,, Yet contrae, 


OP 


riwiſe, it is poſſible to. ttanſpore Water, by: Pipes 8 


phons, not only 34 foot below the om, but 3400, * 
Nay, if there were a S$iphoz paſſing trom the ſurface of 


the Earth to the Center, and thence riſing to the ſurface 


apain,. it would convey Water from the one place to the . 


other, For tis a certain and infallible rule in the Hydro- 


faticks, that Water will rife as high'id this place; 460h8' 


highr of rhe ptace is, frortt whence it comes , even thoug 
the windings and turnings of the Zead-Conduits under- 
ground were as 4 Labyrinth, and though this place, were 
not only 1000, but 5000 pace diſtant from the other, 
'Tis to be obſerved, that if the mouth of the Conduit 
Bb 2 
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196 Hydzoſtatical Experiments, 
here, be exaRly as- high: as the other end at the: Foun-- 
tain, the Water ſtands ſtill, And the greater the dgif- 
ference be, the Water flows out with the greater force, 
By the help of. ſuch Condvits,_'tis eafte to convey Wa- 
rer to a City. many miles: Such Pipes are ordinarily; 
made of Lead, , But for. ſaving expence, they may be: 
made of Timber, or Clay well burnt-in an..Oven,.. 
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beaten fore with a rod, and a little after , he begins to ſtag- 
ger,and his feer failing him, he falls down, as one overtaken 
with the Epilepſy , and in going down to the bottom, his 
eyes turning in his head , they appeared very ſhining and 
clear like two large bright Diamonds, Fearing , that the 
Damp ſhould haye killed-him out of hand, he was inſtantly 
pulled up from the bottom, where he had not tarried 1 5 ſe. 
conds of time, And when the bucket had come to the mouth 
of the ſink, he was pulled out,and laid upon the ground, to 
get freſh Air, When he had liena while as dead, hebegins 
at laſt to gape,and gaſp,and makeſome reſpirations, as it he 
had been rather expiring, than recovering, Next,he began to 
ſtir and move his feet , and after , to raiſe himſelf upon his 
knees, his head ſtaggering and wavering trom fide to fide, 
After a minet or two , he was able to ſtand upon his feer, 
but ſo weakly, that he was not in capacity to walk or run, 
Yet atlaſt, being much refreſhed, he eſcaped from us,and ran 
home,bur ſlowly, In the afternoon, the ſame Experimenc 
was repeated, with another dog, whoſe caſe was the ſame 
inall things, But after he was perfeQtly recovered, for a 
further trial, we let him down the ſecond time, -and- ſuf- 
fered him to tarry in the bottom of the ſ»4,abour the ſpace 
of three minuts: but when he was pulled up, and taken 
out, we found noſymptomes of life in him and ſo after 
half an hour and more, his body began to ſwell, which or- 
dinarily befalls fach, who are killed after chis manner,  Af- 
ter this, we Tent down in the Bucket, a little Chicken, 
which, when it came near the Damp, preſently lapped 
with the wings, and falting down, turned over and over 
for a pretty white, as if ithad been taken with a vertigo, or 
giddinefs,. But by drawing up the Bucket in' haſte, and 
bringing the Bird co the freſh Air, it recovered, In the | 
| evening, 
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evening, we letdown a lighted Candle, but it wis ſoon 
extinguiſhed, when-it:came near mid-fink, for here, ra- 
ther than in the bottom, . was the ſtrongeſt Damp, Laſt» 
ly, w2 let down by a chord, a. Brand-iron, with burning 
Coals , whoſe flame was ſoon put out , and after a litrte 
while , we perceived thered Coals to be extinguithed by 
degreesz yet not totally, becauſe, as the Coal-hewets ob- 
ſerved, the power of the Damp was ypt ſo ſtrong, as before, 
Theſe Damps then have their ebbings and lowings, which 
ſeem to depend upon the weather, orrather upon the frrua» 
tion of the winds,and their force, For 'tis obſerved; that a 
high South-weſt wind cauſeth ill Air in this place; and 
that, by reaſon of much waſt ground , that lies upon the 
South, and South-weſt hand of this Sink, vrhence are con- 
veyed under ground by ſecret paſſages, which are nothing 
elſe but ſo many rifts and openings, commonly called b 
the Coal-hewers, Cutters, corrupted and rotten Air, ful 
of ſulphurious ſtems, The reaſon why theſe paffages are 
open, and repleniſhed with nothing, bur corrupted Air, is - 
this, the Water, that's ordinarily called the Blood of the 
Coal, being withdrawn with \ubterraneous Gutters (com- 
monly called Zevels) that aredigged, and wrought under 
ground, ſometimes a very-long way, for drying of the Mzpes, 
and the veins of the earth being now empty, there ſuc- 
ceeds Air z which Air, by proceſs of time, and long ſtand- 
ing, rots, and contracts a ſalphurious quality , which 
cauſerh ſudden death, Now, when the wind is high, and 
ſtrong from the South or South-weſt, that ſulphurious Air 
is-driven through the ground, and coming to Si»ks and 
Mines; where men ate working, preſently infects che place, 
and hinders the work, *Tis often obſerved, that the wind 
andAir under ground, keep a correſpondence in theit moti- 
on, 
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_ on, with the wind above ground - and therefore, when the 
wind isin-ſuch a. point above, 'tis found, that the motion 
of the Air below runs ſuch a way, and the contrary way, 
when the wind above gronnd, is in the oppoſite point, 
When there isa free paſſage between the bottom of the 
two Sinks, you may obſerve the wind come down throuoh 
the one, and running alongſt under the ground, riſe up tho- 
row theother, evenas Water runs thorow a Siphon, For 
this cauſe, when the Toal-hewers have done with ſuch a 
Sink, they do not uſe to ſtop ir, or cloſe ic up, but leaves 
it ſtanding open, that the Air under ground may be kept 
under a perpetual motion and ſtirring , which to them isa 
great advantage, *Tis very ſtrange to {ee ſometimes, how 
much Air , and hoy freſh it will be, even at a very gteat 
diſtance, namely four or five hundred pace, from the mouth 
of the Sink, This could never be,unleſs there were a conſi- 
derable Preſſure and weight in it, whereby it is driven for- 
ward, thorow ſo many Labyrinths, And even in the utmoſt 
room, where the Coal-hewers are working, the Preſſure is as 
oreat, as it is above ground, which is found by the Torricel- 
lian Experiment, In ſuch a caſe,the Air cannot preſs down 
thorow the Earth and Meralls, therefore the Mercury muſt 
be ſuſpended, not by a Pillar from the Atmoſphere, but by 
the Benſil of it, Nay, put the caſe, that the whole Element 
of Air were deſtroyed, and this remaining, yec would it be 
able to ſupport 29 inches, To ſhut up this diſcourſe,it is ob+ 
ſerved by the Coal-hewers , that when there is ill Airina 
Sink,z man may perceive diſtinly, what is lying in the bot- 
tow, ſoclearand tranſparent 1s the Air of it: but when the 
Damp is gone, the Medium is not ſo clear, In temperat and 
cold weather,the Dawzps are not ſo trequene.Fronmthis Sink, 
in ſoft winds,or in Northerly winds, or when it blows from 
Eaſt or Notth-eaſt, the Damps are drivea away, O B- 
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OBSERVATION IF - 
TJ{@piter upon: Wedneſday night , at eleven a clock, 
J being 24 of November , 1669 , had the following 
poſition with the: ſtars of Gemini, He was ſo near tothe 
Star C, that to appearance, the points of his rayes did 
touch ir, -This Star by looking upon the material Glob 
is fixed in- the very Zodiack, and in the:13 degree of 
Cancer,and is the very navel of the following Twine, The 
Star Ais Caſtor, The Star B is Pollux, :TheſtarD , is 
fixed in the foretoot of the following. Twine, :From this 
place he moved., witha retrograde motion, till he. came 
to the 5 of Cancer, about: the: 20 of: February ,* 1670, 
and from that time became Dzred# in his motion , and fo 
upon the 27 of March, 1670.at 9a clock, he-wasin a 
right line with Canis: minor, and. the. brighteſt Star in 
Avriga, and was inaright linewnh the eaſtmoſt ſhoulder®* 
of 010% , and Caſtor in Gemini , or with that Star , when 
South-weſt, that's higheſt, and Weſt-moſlt. 
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OBSERVATION ITE 

T is written in the Hiſtory of the - Royal Society, that 
\uch a member otic, whoſe name -I have forgotten, 
hath found out , among many other- curious inventions, 
this, namely a way for knowing the motion of the Sun 
in ſeconds of time : but is not pleaſed -to reveal the manner 
how, Becauſe ſuch n- device may be uſefull in Aſtronomy, 
and likewiſe for adjuſting the Pendulum: Clock , I hall 
therefore briefly ſhew, 'the manner and way how ſuch-a 
thing may be done , as I have tried it'my elf, I took an 


 Optick Tub, about 12 foot long , only with two Convex- 


C c glaſſes 
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glaſſes in it, and did ſo place it inadarkroom , by putting , 
the oneend, in which was the 06jed#-glaſs , withour the 
window , and keeping the other within,. that I canſedrhe | 
beams of theSun ſhine thorow it,which were received upon 
a white wall four or five foot from the Tub, - This image, 
which was perfectly round , and ſplendid \ did moye 
alongſt the wall very quickly , ſo thatina minut of time, 
it did advance feven inches and a half , which will be the 
eight part of aninch ina ſecond, a motion:yery ſenſible, 
Now ; this beam that came thorow the Tub, and lighted 
_= the wall, would not havemoved one inch ins minuc, 
if it had wanted the: two Glaſſes; for as they magnify, 
and feem to bring nearer the 0bjed , ſo they quicken the 
motion of it, Ina word , by what proportion the 0bjec# 
is made more, by that ſame proportion is the motion 
quickned,' *Tisto be obſerved, that the- longer the Tab 
de., the motion is the ſwifter : for as the longeſt Tub 
doth ordinarily moſt magnify the objec z ſo doth itmoſt 
quicken: the motion, Next, the farther diſtant the 
white-wall is from the end of the Tub, the larger is the 
image; and contrariwiſe , the nearer it be, it.is the leſs, 
Thirdly, the farther the wall be. from the end of the 
Tub, the circumference of the image is the more con- 
fuſed , and the nearer it be , it is the more diſtin, 
Fourthly , the darker the room be, it is ſo much the 
better, Laſtly, thig trial- may be. made- with ordinary 
Profpei#s, of a foot, two foot,: or three foot long, whic 
will really .do the thing, but not ſo ſenſibly , unleſs the 
plaſſes be very good, - 

As tothe uſeof this device in Aſtronomy , I ſhall nor 
ſay much, - But ſhall. only mention wharic may ſerve for 
in. order to the Pendulum Clock, For this cauſe , let a 

man 
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man choife a convenient room,with a window to theSouth, 
wherein this Tub may be fofixed , that it may ly juft, 
or very-near to the true meridian, and may move vertically 
'i pon an axil-tree, becauſe of the Suns: declination every 
day, Then at a certain diſtance from the end of ir, 
fix and ſettle a large board of timber, fmooth, and well 
'Flained , and well whited , for receiving the.image, In 
'the middle of this board, draw acircle with Chatcoal, 
equal in diameter to the circle of the image, Now , this 
being done, you will find that affoon as the weſt fideof 
the Sun, begins to come near to the Meridian, thei 
-begins to appear upon the board , like the fegment ofa 
circle, and grows larger , and hrger , till it become per- 
fetly round, Now 1n the very inftant of time , wherein 
the image, and the circle are united, fet the wheels of 
our Clock a going, from the hour, winut, and[econdot 
I, To morrow , or 3 or 4 dayes after, 'wheni'you 
defire to make an examination , wait on about 22 a clock, 
when the Sun is coming to the Meridian , and you will 
find what the differenge is, If the C/ock:go-flow, oblerve, 
aſſoon as the image is united with-the circle  whieh'you 
will perceive ina ſecond of time) the' variation , thar's 
to ſay , how many ſeconds interveens between that. ſecond, 
wherein the union fell , AE , that cloſes XII 
hours in the Clock, If it go faſt , obſerve how many 
ſeconds paſſes from that ſecond, that ends NTI-hours ;- and 
that wherein the image-of:the Sunis united with thecirele, 
which if yaudo, youwill know exa@ly, what-the'differ- 
ence is, even to @ ſecond, But without this, you will 
find great difficulty to know the variation jn- 15 er'20 
ſeconds, eſpecially ina'common Dial, But here , you 
Wi ſfeediſtinaly the image of che Sun-move every oo 
: oO 
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oftime, the eighth part, or the ſixth part, or che fourth 
part of an inch, according to the length of your Tub, and 
goodneſs of -your:glaſſes,. : *Tis to be obſerved, thatin 
adjuſting the Pendulum: Clock, . reſpect muſt, be had to 
the: table of. Equation of dayes > commonly known in 
Aſtronomy.: For if this be not , it is impoſſible to make 
it go right , and that. becauſe all the natural dayes of the 
year, are not equal among. themſelves + that's to ſay; the 
rime that's ſpent by the Suns motion from the Meridian 
this day , to the .ſame-Meridian, the next day., is not : 
equal, bat is more or leſs , than the time-ſpent betwixe 


Meridian and: Meridian, 4 third or fourth day after, Fot : 
inſtance, the Sun this day being 1+ of F#ly,. comes ſooner 
to the Meridian by- three ſeconds: of time, than he came - 
ny. : Within 9-or 10 dayes,(ſ{uppoſe the 22 of Fuly) 


e will be-longer:in coming to-the Meridian by 4 ſeconds; 
than upon the 21,1 This difference I grant; -in ſhort tim 
is not ſenſible, yet- once inthe year, it will amount to 
more than halt an hour, This inequality of dayes ariſes - 
from two cauſes, - Firſt, from the Suns eccentricity, whereby - 
he moves ſlowlier in one part of -the Zodiack , than in - 
another -: for. in- Summer when he- is furtheſt from the - | 
Eatth', he goes flowlier back inthe Ecliptick ; than in 
Winter, when he-is nearer- to it, The-ſecond cauſe, ... 
which is truly the far-greater, is this ; becauſe.in the | 

' diurnal motion of the Sun ,; equal parts of the <A&qagter, 
does not anſwer to - equal parts of the Zodiack, ' Hence 
it followes,- that if the natural dayes be not equal among 
themſelves:,. the. hours. muſt be unequal alſo :. but this is 
net conſiderable, - | 

By help of ſuch a Tub placed. in a dark room, it is 
ealie, when the Sun. is under Eclipſe, to eaumerat _— 
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ly the digits eclipfed, Likewiſe, if you take out the 
object Glaſs , and cover a hole in the window board with 
ir, you ſhdll ſee diſtinaly upon awhite wall, the ſpecies 
and true repreſentations of all objedts without, And by 
comparing the quantity” of ' the obje& without, with the 
quantity of "it within; you "may *know the diſtance of it 
{rom the window ; thouzh it were many miles, Foras the 
one quantity,” is'to the other, {6 is the diſtance between 
the Glaſs and the obje& on the wall , to the diſtance be= 
tween the Glaſs and the 0bje@ without,” 

It may be inquired whether or'not, the retrograde , as 
well as the dinrnal motion of any of the Planets, may 
be diſcerned, in'minuts or ſeconds, by the help of a long 
Teleſcope 2 In: anſwer to'*this, we muſt. ſuppoſe the 
Planets only to have a retrograde motion,and conſequently 


to move ſlowly from Weſt 'to Eaſt, Saturn once in 2} 


years ; or 30”, to'Tun about the Zodiackz Fupiter int2, 
Mars in 2 years, the Sun in one year ; .Yeus and Mercury 
in-leſs time', and laſtly the 4v90z'in a moneth;, NowT 


ſay, it is impoſſibleby:the tongeſt Tub', that the greateſt 
Artiſt can make, to' diſcern the motion of the inferior - 
Planets, far leſs' the motion of the ſupetior, eitherin' 
Minuts or in' Setonds, and that* by teafon of thegrear ' 
tardity , and lowneſs of the motion,” Notwithſtanding: | 
of this, Iam induced to think,” that the retrograde niotion - 


ofthe Mvop might be dilcetnied,' at leaſt in' Minuts, * Fort 


evincing of this ,- let us ſuppoſe which 1s true, 'that the 


Suz runs from Eaſt to Weſt half a' degree in two Minuts 


of-time, ſeing in an hourhe runs 15 degrees, Next, that ' 


the Moon goes about the Zodiack in 27 dayes and 7 hours, 


namely from that ſame point , tothat point again, and- 
conſequently runs -back every day i 3 degrees and abour 
Io” 
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10 Minuts, By this account ,' ſhemuſt retrograde half a 
degree, and about-2 minuts of a degree every hour, The 
Sun then runs half a degree in two Minuts , and the 2roy 
halfa degree in 60 M:nuts ; therefore the Moon muſt be 
30 times ſtower in her retrograde motion, than the S»x is 
in his diurnal motion, : Let us ſuppoſe next, 8s I obſeryed 
witha Tub :12 foot long, ' that the image of *the Sus 
runs the eighth part of an inchevery ſecond, and conſs- 
quently , ſeven inches and an half, in a Mint: then 
muſt the image of the Moon. with that ſame Teleſcope, 
run the thirtieth part of ſeven inches and a half in a 
Minut, ſeing ſhe runs 39 times. ſlowlier ; therefore in 
every Minut of time ſhe muſt advance the fourth pare 
of an inch, which will be -very ſenſible, Thoagh we 
grant, that the Moon hath no retrograde motion properly, 
yet by comparing the diurnal Motion of the Moos, that's 
Tow 'to the diurnal motion of the Sax, that's ſwifter, 
-we ſhall really -find the thing ir (ſelf, Therefore in the 
time ofa Solar Eclipſe, this or Hog motion is conlpi- 


—_— 


euous , which by an ordinary Teleſcope may be diſcerned 
in Minuts, Aﬀoon then: as, the Eaſt fide of the Mooy, 

begins to enter upon the Welt fide of the Sy» ( the 
greater the Eclipſe be, it is the better ) obſerve, and 
you will find the one _—_ , Which will be black , cover 
the. other by degrees , that's ſplendid,,..and rumin every 


minut of time , the fourth parc of an. inch of the Syns 
diameter, provided always, that the Su run the eighth 
part of ag.inch.in.a ſecond, 


OBSER- 


7 ? W 
Pe 0p DTT 


FTE AAA; Cue Nv ws + 16 iced ERAS: b 41 HAIER 


Wh 
0g 


Priſcellany Obſervations, 207 


OBSERVATION IV: 
El Pon T»eſday the 19, of Fnly 1670, the foſlowing 
AL Experiment was made, Ih the middle Marches be- 
tween Scotland and England, there is a long traQtof Hills, 
that run from Flowdon, many miles South and South-weſkt, 
amongſt the which, the Mountain Cheviot is famous be- 
yond, and conſpicuous above all the reſt for altitude, from 
whoſe top a man may diſcern with one _— of his eye, 
the whole Sea- coaft from New-caftle to Beywick, much of 
Northumberland, and very many Leagnes into the great 
German Ocean: the whole Hers and Tewiotdale, from 
the foot of Tweed, to very near the head of it : Zauderdale, 
and Lammer-moor , and Pentland-hifls above Edinburgh, 
The North fide of this Mountain is pretty ſteep, yet cafe 
to climb, either with men or horſe, . The top is ſpacious, 


large and broad, and all covered with a Flow-moſs , whicly - 
runs very many miles South, When a man rides over if, . 


it riſes and falls, *Tis eaſte to thruſt a Lance ovet the head 


init, The fides of this Hill abounds with excellent Well-' 
ſprings, which are the original of ſeveral Torrents, among. 


the which Coledge Water is famous, upon which, not a 


mile from the foot of this Mountain is Wh:te-haf, The 
adjacent Hills are for the moſt part green, and. excellent : 
for the paſtarage of Cattel, Not many years ago, - the - 
whole Valleys near the foot of Chevior, were Forreſts ae; - 


bounding with Wild-Deer, 
Upon the higheſt part of this Mountai 


our Yalley-Gountreys , near to the Sea-Coaſt ,. in ſuch 


n was erected the - 
Torricellian i rg for weighing of the Air, where - 
we found the altitude of the Mercurial Cylinder 27 inches |. 
and an half, The Air was dry and clear; and no wind, In 


\ 


Weather, 
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Weather , we find the altitude. 29 inches and. an half 
When this difference was found, care was taken to ſea! up 
clolly with. Bee-wax,. mixed with Twrpentine, the-orifice 
of the Veſlel, that contained the Ragnanc Mercury, and 
. thorow which the end of the Pipe went down, This being 
| done with as great exaRtneſs as could be, -it was carried: to 
the foot of the Mountain ..in a'Frame of Wood, made on 
purpoſe, and there opening the mouth of the Veſſel, we 
found the Mercury to riſe an inch and a quarter higher than 
it.was, Thereaſon of this ſtrange Phenomenon muſt be this, 


namely. a greater-Preſſure ofthe Air at the foot of the Hill, 
than upon the top : even as there is a greater Preſſure of 


Water in a ſurface 40 fathom deep, than in a ſurface 20 
fathom deep, *'Tis.not to be doubted, bur it the root of 
the Mountain had been as low as,the.Sea Coaſt , or as the 
ſurface of Tweed at ;K2lſe, the Mercaurial Cylinder -woutd 
have been higher, This way of. obſerving, ſeems to be 
better than the.common : jor while the Baroſcope is carti- 
ed yp and down the Hil], - without ſtopping the orifice of 
the Veſſel, that contains the ſtagnant Mercury, the Gy- 
linder makes ſuch reciprocations,by the agitation of a mans 
body, that ſometimes abundance of Air is ſeen to aſcend 
up thorow the Pipe, which .in effet makes the Cylinder 
ſhorter than it.ought_ co be, But if ſo be,;the end of the 
Pipe be immerged among - 2wick-filver, contained. in a 
. Glaſs with a narrqw orifice, ſo that it may be ſtopped com- 
pleatly, you will find no reciprocations at all, And: to 
makeall things the moxe-ſuze; - the,Glaſs may. be filled up 


either with Mercary, or with Water above the Mercury ;, 


' by which means the Cylinder in the down; coming, or in the 
\uP-going ſhall remain immoyeable. Beſides the ſtopping 
the orifice of-the (aid Glaſs, you may have'a. a+) 
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 'ſel, that miy receive the ſame Glaſs into it, and it being 
full of Water, may fo cover the ſealed orifice, that there 
ſhall be-no hazard of any Air coming in, Or this Experi= 
ment may be firſt tried at the root of the Hill, and having 
ſtopped compleatly the mouth of the Veſfel, the whole 
| Engine'may beccarried up to the top; where you will find 
the Merciry ſubſide and fall down ſo much ; namely after 
the ſaid orifice is opened : for as the ſtopping of the orifice 
at the root of the Hill, is the cauſe, why that ſame degree 
of Preſſure remains in the ſtagnant Liquor ; ſo the open- 
ing of it upon the top of the Hill, is the cauſe why it be- 
comes lels, : F | 
T his Experiment lets us ſee, that the Preflure of the 
Air ſeems to be as the Preſſure of the Water, namely the 
further down the greater ; and the further up the leſs: and 
therefore, as by coming up to the top of the Water, there 
is no more Preſſure, ſo by coming up to the top of the Air, 
there is no more weight init ; which in effect ayes, thar 
the Air hath a determinat hight,as the Water hath, From 
this Experiment we cannot learn the determinat hight of 
the Air, becauſe the definit hight of the Moungain is not 
. known. T know there are ſome, who think that the Air 
is indefinitly extended, as if forſooth, the Firmament of 
fixed Stars were'the limits of it,, but I ſuppoſe it is hard to 
make ir out, | "SEN 
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OBSERVATION V: 


Jie 5, 1670, T-obſerved the $ux within 3 minuts of 
' J ſerting, to have a perfect oval feure, the two ends ly- 
ing level wich the Horizon, His colour was not red as : 

ordinarily, but brighe and clear, as if he had been in the 
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Meridian: neither was the Sky red,butclear alſo, And by. 
the help of the Pendulum Clock , I have obſerved his body 
ta be longer in ſecting than it ought, by eight-minnrs,/and 
ſometimesby #en,” and his Diameter longer in'going our of-- 
ſight thaa ic ought, by two, and ſometimes by three av; - 
»u#ts, The teaſon of theſe Phenomena,. muſt: be the. Re-- 
fradttion aaqueſtionably, . * 
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OBSERVATION VI 

k | Pon $atwrday evening the 30 of Fuly 1670, and the 
night following, till about two a Clock in the $xb- 
bath-morning,- there feſfout a conſiderable rain, with oreat : 
thunder, and many lightnings.; About Ssx-ſet, the con- 
vocation of black clouds appeared firſt rowards the Hor i- 
29x in the South-weſt,/ with ſeveral lightnings; and the 
wind blowing from that point;-carried the clouds and rain 
over Mid and Eaff- Lothian, towards the Firth and Sea- 
ceaſt,* Abour 9 a clock, the whole Heavens almoſt were 
covered with dark clouds, yet the rain was not very. great, 
neither were the thunder claps frequent, but every ffth or 
fix#h ſecond of time, a large and great lightning brake out, 
But before the 7hunder crack was heard, which happened 
every fourth or fifth »inut;-the lightning was fo terrible 
for greatneſs, and brightneſs, that it might have bred afto- 
niſhment,- And becauſe the night was very dark , and the 
lightning very ſplendid, a man might have perceived 
houſes and cotn-fields at a great diſtance, - And if any had 
reſalved to catch it,-in the breaking out, it did ſo dazle 
the eyes, that for halfa-minw, he was not able to fee any 
Thing about him, - 
Someximes the lightning that weac before:the _— 
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brake forth from the clouds, like a long (pont of fire, or 
rather like a long flame raiſed high, with a Smiths Bel. 
lows, but did not continue long in fighe, - Suchan one 
above'the Firth was ſeen td ſpout downward upon the Sea, 
Sometimes there appeared from.the one end of the cloud 
to the other, an hiatus, or wide opening, all ful! of fire, 
in form of a long turrow, or branch of a River, not ſtraighr, 
but crooked, TI fuppoſe the breadth of it, in it (elf, would 
have been rwenty pace and mote, and the length of it five 
or ſix hundred pace : the duration of it, would have been 
bout a ſecond'of time. Sometimes a man might have pers - 
ceived the nether ſide of the cloud, before the crack came, 
all ſpeckled with ſtreams of fire, here and there, like the 

fide of an Hill, where Moor-burn is, which brake forth 
into a lightning, But there was one, atter which followed 

4 terrible thunder crack , which far exceeded all the reſt, 
for quantity and ſplendor, It brake out from the clond,he- 
ing ſhot from North to South , in form of fire from a.great 
Cannos, bnt in fo great quantity ,as if a Gun ten foot- wide, 

. with 500 pound weight of Powder init, had been fired, And 
ſurely the lightning behoved to be far greater in it (elf, ſee» 
ing it appeared {o great, at ſo great a diftance, It did not 
evanith in an inſtant, like the fire of a Gun, but continued 

about a fecond and aft half z by reafon ('it ſeems} that. it 
could not break outall at once, This did fo dazle the fighe, 
that for half aminut almoſt, nothing was ſeen, but like a 

white miſt tying before theeyes, The whole Countrey 
about was ſeen diftindtly, | 

. All theſe great lightnings were ſeen a conſiderable tinie, 
betore the crack was heard, Sometimes 30 ſeconds num 
bered by the Pendulam Clock intervened , namely when 
the thunder was at a diſtance, _ 7 or $ miles, Some- 
| 2 tines 
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times 15-0r r6 only interveened; But:when the thunder 
was juſt above our head, no moe paſſed, than 5 or 8; 
which ſeems co.demonſtrat, that chele thick black clouds, 
out of which-the thunder breaks:, are-not: a Scorriſh-mile 
from the earth, when-they are directly above us,  _ 

'Tis obſervable, thatin all lightnings, and thuaderings, 
there is no-ſmoke to-be ſeen, which-ſeems to evince, that 
the matter whereof they.are generated; muſt be moſt pure, 
and ſubtil; W.ho knows, but this Countrey, that abounds 
with Coal, my occafion more thunder and lightnings, than 
other places, namely by ſending up ſulphurious exhalati- 
- ons to the middle region of the Air, wherewith the Coal- 
"- wines abound, | 6 


OBSERVATION VILT 
His is a method- for finding out the true South and 
' North Points, which are ineffe& very difficult to 
know, Take thetefore. four pieces of Timber, each one 
of them five foot long; and-abonr fix inches thick, ſquare- 
wiſe, Sharpen their ends, and fix them ſo in the ground, 
that they may ſtandPerpendicular,and as near to South and 
North, by a Magnetick Needle, as may be, The place 
would be free of Trees, or of any ſuch impediment, that ic 
may: have a free proſpedt of the Heavens, As for their 
diſtance one from another, letthe two North-moſt, and 
the South-moſt be -two.. foot. aſunder : let the two Eaſt- 
moſt; and two Weſt-moſt, be but one foot, making as 
they ſtand, an oblong-quadrangle, For keeping them equi-. 
diſtant above, as well as below, take four bars of. Wood, 
about three inches broad, and one inch thick,and nail them 
toynd about uponthe four ſides, on each fide one, = as 
Wy us E102: 


F 
HR 


being nailed on: Horizontally, they may make right angles, 
with the tops of the ſtandards above, . There are then for 
diſtinRtions cauſe , the North-bar, and the South-bar, 
that runs Eaſtand Weſt; and the Eaſt-bar, and the Weſt- 
bar, that rans-South-and North, There is here no diff - 


culty in thething it ſelf, but only in the fancy to conceive 


it, Beſides theſe four, there muſt be other four of the 
fame form and faſhion, nailed on 'arder down about the 

iddle of the four ſtandards, Take next ſome ſmall Braſs 
Wyre ſtrings;ſach as are uſed in irginals,and fix one from 
the middle of.the South-bar, that's upmoſt, to the middle 
of the Sonth-bar juſt under it, Pix it fo, that it may be 


- exactly Perpendicular, 'which may be done,. with a great |” 


weight of Lead. Takea ſecond Wyreſtring, and hang ic 
lamb from the Weſt end of the North- bar, and another 


from the Eaſt end of the ſame Bar, I'mean the Bar that's 


neareſt to the top, Theſe three ſtrings ſo fixed, will go 

near to make an equilateral triangle, - 
Now becauſe the device is for finding ont the Meridian 
by the Stars in- the night time, not by any indifferently, 
but by theſe that are neareſt to the Pole, theretore obſerve 
in Fuly and Auguſt, when the Guard-ſtars in the evening 
begin to come down towards the Welt, and keeping clols 
one eye, bring the other ſomewhat near to the South- 
moſt ſtring, and order-your fight ſo, thar this ſtring, and 
the Weſt-moſt ſtring upon the Northſide, may catch the 
foremoſt Guard-ffar in the down-coming,when it is furtheſt 
Weſt, and there fix it; When the ſame Star is turning 
up towards the Eaſt; catch it by the Sourh-moſt ſtring, 
and the Eaſt-moſt ſtring on the North fide, and yourwork 
is done, it ſo be, you divide exa@tly, between the Eaſt- 
moſt and Weſt-moſt,and there hang a fourth ſtring, which 
| with. 
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with-the firing upon the South-fide, gives you: the trye 
South and North, Far better underſtanding,. note fi1f}, 
that, when the Guard-fars are: coming down, or going up, 
the Altitude varies quickly, but the Azimmh, or motion 


from Eaſt ro Weſk,will not vary ſometimes fen{tbly-in two 
- hours almoſt,” which ds a great advantage inthiscale..- But 


when you find out:the Meridian with 2 Plain,and a Perpen- 
dicular Stilus, by the ſhadow of the Sun, itit be notwhen 
he is about Eaſt and Welt, the #zimuth alters mo.e than 
the Altitzde:, wh ch is: a: great diſadvantage. ,' Now! its 


certain, the1ſlower the motion be from Eaſt ro Weſt ofany 


Star, it is'the eafier to obſerve, and it is the more ſure 
way, Note fecandly, - that ſpecial care muſt be had, to 


cauſe the ſtrings hang Perpendicular, "Note thirdly, that 


before you begin your Qbſervations,the Southemolt ftring 
muſt be made immoveable, but the Eaſt-moſt, and Weſt- 


-moſt, ' an the other: fide, muſt not be {o, becauſe as the 


Stars in going about move from Eaſt to Weſt, ſa muſt the 
{aid two ſtrings be left at liberty; -ta: move 2 little hither 
and-thbither, tillrhe Obſervations be ended, Note fourth- 


1y,that afloon as youperceive ſenfibly;the foremoſt Guard: 
ſtar to:decline towards the Weſt,; then you muſt begin to 


obferve, which is nothing elſe, but to fix your eye fo, 
that the South-maſt and Weſt-moſt firing, may. cover the 
ſaid Star, ' * And becauſe in''comimg down, it goes Weſt, 
therefore, let the Weſt-moſt ſtring mave towards the lett . 
hand by degrees , following the Sear to its urmoft, till ir. 
be covered by them both, Follow the ſame method, in 
obſerving the ſame Star ingoingup towards the Eaſt, Nate 
fifthly,that when you niqke'the two ſtrings caver the Sear, 
that which is neareft to the eye, will appear traniparent, 
and of a. larger fize, fo:that you may petceive diſtinetly 
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thorow.it, not only the Star it ſelf, -bue che otherftring al- 
lv, which is 2 great! adyantage.. | This isevidenc to. any, 
P, | who holds'a bended; ſilk threed beeween their eye and a 
0 Ff ctr inthe night time z for when you dire&-your fight to | 
% | theScar, theſtring appears like the ſmall firing of a Yir- 
ve inal when it erembles;:; [Note fixthly, that inobfery! 
g | ns 
i | inadark night, you tnuſt havea Ct-1hroat;/ that by the 
1 || light of the: candle you may perceive the ſtrings, Some 
in Þ other things might be noted, but you will find ther bet- 
a terby experience, than they can be expreſt here, 
y I named Fuly and Auguſt in the evening for obſerving 
, the Guard* ſtars, when they are Weſt-moſt, but there are 
O' || ſeveral other ſeaſons, when this may be done as conveni« 
'T | ently, They are Eaſt-moſt in the latter end of 0Fobey, and 
> |f beginning of November about 5 or 6a clock in the morning, 
© | 1famanweredeſirous to make this obſervation quickly, I 
© | ſuppoſe he might in the end of 00bey , find the faid ftars 
© {| Weſt-moſtintheevening,andEaſt-moſt the next morning, 
: Beſides the Guard-ſfars, a man may make uſe of the Polar- 
" | far; tor as it goes higher, and lower than the true Po/e,by 
" | >degrees and 26 minuts ,. ſo it goes as much to the Eaſt, 
: and as much to the Weſt , once in 24 hours, - In the end 
, of Fuly, you will find the Pol/ar-far Eaſt-moſt, about 9g 
aclock at night,and in the end of Fanvary Welt.moſt at g 
aclock, Note, that every month, the fixed ſtars come 
ſooner to the ſame-place. by two houts - therefore in the 
end of Auguſt the Polar-ftar muſt be Weſt, at7 a clock at 
- night, and Eaſt at 7 aclock in-cthe morning, . When the 
Meridian is found ont after this manner, there isno Star or 
Planet can pals it, bus,you may know exacly/when, be it 
neverſo _high,: or never ſo low,” For there is nothing to 
be done; but to: wait, till the South-moſt and” digerhe. 
. mo 
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Mrſcellany Obſervations, _ 
moſt ſtring cover err of the'Srar, If it be the Sun, 7 
hold up a white Paper, behind'the two ſtrings ,-and when 
their ſhadows do co-incide, and are-united-, then'is his 
Center in the Meridian, It the Sun do nor:ſhine clear, as 


when he is under miſt, or a thin cloud., you'may exactly : 


cake him up in'the Meridian, with the ewoitrings, - This 
Framew.ll ſeryeas well, toknowwhen any-otthe-Notth 
Stars comes South,or North, and confequently when they 
are higheſt, and when'they are loweſt : for being fixed in 
an open place of the &rchard, there's:no'Celeftial Body can 
paſs the Meridian,cither on'the one fide, 'or the other, but 
it may be catched, what ever :the Alritude be, and that 
moſteaſily, | 


OBSERVATION V III: 


Here hath been much inquiry-made by ſome anent 

the reaſon, why the dead body of a man or beaſt, 

riſeth from the ground-of a Water, after it hath been there 
three or four days, But though many have endeavoured to 
ſolve the queſtion, yer the difficulty remains ; and in effe&t 
it cannot be anſ{wered, without the knowledge of the fore- 
going Doqrine, anent the nature of fluid Bodies, To 
find out the reaſon then of this Phenomenon, conſider, that 
all Bodies, are either naturally heavier then Water, as 
Stone and Lead, or naturally lighter, as Wood and Tin- 
ber. If they be heavier, they fink : if they be lighter, 
they ſwim, NowlI ſay, a mans body immediatly after 
heisdrowned, his belly being full of Water, muſt go to 
the ground, becauſe in this caſe, it will be found | ſpecifi 
cally or EY heavier then Water, That's to ſay, a 
11 be heavier, than as much Water, c is 
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iſceltany OQbſervatcons, 217 
the bulk of a mansbody, For pleaſing the fancy, imagine 
2 Statue to be compoſed of Water, with all the true di- 
menſions of the perſon that's dead-, ſo that the one ſhall 
anſwer moſt exaRly to all the dimenſions of the other. .n 
this caſe, if you counterpoiſe them in a Ballanee, the real 
body, that's made up of fleſh, blood, and- bones, ſhall 
weigh down the other, But after this dead body hath lien 
2 ſhort time among the Water, it preſently begins to ſwell, 
which is cauſed by the fermentation of the humors of the 
blood, which goeth before putrefa&ion, and after three or 
fotr dayes ſwells ſo great, that in effect, it becomes natus» 
rally lighter than Water, and therefore riſeth, That is 
toſay, take that body, that is now ſwelled, and as much 
bulk of Water, as will be the preciſe quantity of it, and 
having counterpoiſed them in a Ballance, you will find the 
Water heavier than the body, | 


. OBSERVATION I X- 


Pon Thurſday the 25 of Auguſt 2670, the following 

Experiment was made in a new Coal-ſfixk, on the 
Welt ſtde of Tranent, When the Coal-hewers had digged 
down about 6 or 7 fathom, they were interrupted fome- 
times with z// Air: therefore to know the power and force 
of the Damp,we let down within the Bucket a Dog, When 
he had gone down about 4 fathom ,- or middle Sink, we 
tonnd lictle or no alteration in him, ſave only that. he 
opened his mouth, and had ſome difficulty in breathing,” 
which we perceiyed. evidently : for no ſooner he was pul- 
led up to the top, where the good 4ir was, but he lett off: 


 bisgaping, We ler him down next to the botrom, where 
IK tarried a pretty while, but no more change we found ir? 


Ee him _ 
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him than before, After this we let down a great quantity 
of Whins, well kindled with a bold flame, but they no 
ſooner came to the middle of the pk, but the lime was in 
an inſtant extinguiſhed: and no ſooner was the Bucket pul- 


led up, but they took fire again, This was 5 or 6 times | 


tried, with the fame ſucceſs, If we compare this Obſer- 
vation with the firſt, we will find, that all Damps are not 
of the ſame power and force; but that ſome are ſtronger, 
and kills men and beaſts in an inſtant: and that others are 
le(s efficacious, and more feelye, and doth not ſo much 
hure, and that men may hazard to go down into a Six, 
where#// Air is, even though fire be ſometimes extinguiſh- 
ed, Weſcenext, that "theſe Damps doth not alwayes 
infe@ the whole Air of a Coal-p:t, but only a certain quan- 


ticy : for ſometimes it is found in the bottom, ſometimes . 


in the middle, And we lee laſtly, that they are not al- 
wayes of long continuance : for it is found, that though 
the Airbe ill in the morning,yet it may be good ere night; 
and torally eyaniſhed ere the next day, We may add, as 
was noted in the firſt Obſeryation, that theſe Damps de- 
pend much upon the ſcituation of the winds, ſeing in ſtrong 
Southerly winds, they are frequently in theſe places, 
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OBSERVATION X 


(): theſe many excellent devices, that haye been found 
out of late, the Azr-pump is one, firſt invented in 
Germany, and afterwards much pertefed in England by 
that Honourable Perſon Mr Boy/, who for his pains, and 
induftry in making Experiments therewith, deſerves the 
thanks of all learned perſons, Several trials hath been made 
el late by it, ſome whereof, are as follows, I took a ſlender 
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Glaſs-tub about 40 inches long, cloſs above, and open be- 
low, and filled it with VVater. I next.inverted it, and 
0 | {theorifice of it, juſt upon the month of the Braſs-pipe, 
7 that bends upward thorow the board, whereon the Receiw- 
'* | eruſethto ſtand, and cemented them together, Ar the 
5 | firſtexſuRion; the whole V Vater in the Pipe fell down, 
” | andran thorow the Braſs-conduit to the Pump, Having 
© | fora ſhort while ſtopped the paſſage, and thruſt down the 
Sucker, T next opened it again , and the Pump being full of 
V Vater, it was driven with a confiderable torce up thorow 
the Pipez yet was it not compleatly fill'd as betore , by 
_ reaſon of ſome Air, that I ſawin the top, After this was 
done, with pleaſure five or fix times, I opened the Srop- 
cock more quickly , than I had uſed, but the V Vater, by 
this means, was ſo furiouſly driven up thorow the Tub, 
' that ineffe&, it broke the end of it, that was Hermeticall 
ſealed ; and the piece that flew off, did hit the ſeiling ſo 
ſmartly,that it rebounded a very far way, From this we (ee 
the reaſon, why V Vater falls not down from Veſſels that 
have narrow necks, though they be inverted, becauſe it's 
kept in by the force and power of the environing Air, *Tis 
' | obſervable, that though this Pipe had been 30 foot high, 
yet the whole V Vater in it would have ſubſided, and fallen 
down, with one exſ{uQion, 

The next trial was with the help of a ſmall Recerver, 
which in effe&t was a real Cupping-glaſs, This bad a hole 
made in the bottom of it, and was cemented to the Braſs- 
plate, and the mouth of it looking upward, had a lid for 
covering of it, I took next the lately mentioned Glaſs- 
pipe, and filled it with good Brandy, and having drowned 
the end of it among ſtagnant Brandy, I ſet the Veſſel where- 
n'tt was within the eh "c* Pipe coming up —_ 

E> e 2 . the 
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the lid, and having cemented it cloſly, I made the fi:} 
ex{uction, and found no deſcent of the Liquor from the 
top of the Tub, At the ſecond, it fell down about an 
inch. At the third, it fell down four or five, Bur here 
appeared a great multitude of ſmall Bubbles of Air, like 
broken V Vater, near the top of the Pipe within, And 
beſides this Phenomenon, there aſcended from the ſtagnant 
Liquor up thorow the Pipe, an infinit number of (mall 
Bubbles, no bigger than Pin-heads, for a very large time, 
V Vith a fourth exſution, it fell down within two or three 
| inches of the flagrant Brandy, And thinking to make the 
one level with the other, I madea fifth , but here appear- 
ed a ſtrang effte&, namely, not only the whole Braxay in 
- the Pipe ſubfided,and was mingled with the tagnant Bray- 
dy, but at this exſution, there came a great quantity of 
Air from the mouth of the Pipe, and roſe up thorow the 
ſtagnant Liquor in Bubbles, Having made another ex(uc- 
tion, there came yet more Airout, and ſo copiouſly, that 
I thought there had been ſome leak in the Tub,. through 
which che outward Air had entered; but knowing the 
contrary, I continued Pumping a very long time, till I 
found leſs and leſs come out, and at length, after near 30 
exſuctions it ceaſed, This Air to appearance, was ſo much 
as might have filled twenty Tubs, every one of them as 
large, as the Tab it came out of, And ſurely all of it came 
out from among the ſmall quantity of Brazdy that filled the 
Pipe, and that environed the mouth of it, I mean the ag» 
za#t Brandy,both which would not have been eight ſpoon- 
ful, After this I opened the Szop-coct leaſurely to let in 
the Air to the Receiver ; then did the Brandy climbup the 
Pipe lowly, till it came near to the top, and there made 
ſome little halt, by reaſon of halt an iach of Air that ip: 
| peare 
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peared there, But more and more Air coming into the 
Receiver, that halt inch in the topot the Pipe, did ſodi- 
miniſh, that ir appeared no bigger than the point of a Pin, 
and was ſcarcely diſcernable to the eyes, What a ſtrange 
2nd wonderful faculty ot dilatation and contra@ion muſt be 
in the Air, ſeing that which preſently had filled the whole 
Tub, that was 4© inches long, and the ſixth part of an inch 
wide, was contracted to as little room, as the point of a 
Needle, And by making ſome new ex(uftions. that ſmall 
Atome of Airdid ſo dilate it ſelt again, thar ir filled the 
ſame Tub, and not only thar, but, as tormerly, it bubbled 
out from the mouth of the Pipe ſeveral times, 

'Tis to be obſerved, that though at the firſt falling 
dow:1 of the Brandy, it appeared like broken Water, near 


the top of the Pipe within, yet no ſuch thing was ſeen the 


ſecond time it fell down ; the reaſon is, becauſe by the firſt 
ex({uRions , 1t was well exhauſted of its aerial particles, 
Once or twice I tound , atter the Brandy within the Pipe 


vas well freed of Air, thatno exſ{ucions could make it 


move from the topot the Tub; and obſerved a round 
Bubble of Air to marchup , which when once it came to 
the top, did ſeparate the one frum the other, 1t this hold 
good, it ſeems to prove, that neither Mercury , nor any 
other Liquor would fall down in Pipes , unieſs there 
were Air lurking amongſt the parts to fill up the deſert- 
ed ſpace, 

From this Experiment we learn, that no perſon can well 
apprehend or conceive , how far, an4 to wit bounds the 
{malleſt part of Air is able to expand it ſelf, And it proves 


evidently , that when the Receiver is as. much emptied 


as 'tcan be, by the Art of man, yet itis tull of Air 
compleatly, Be 
The 


222 Pilceliany Obſervations, 

. The third trial yyas after this manner : I ſet within the 
Receiver a little Glaſs halt tull of Brandy, and the lid being 
cemented on, I began to pump, but there appeared no alte- 
rationat the firſt exſution, At the ſecond, I perceived a 
great company ot very {mall Bubbles, that for a long time 
aſcended from the body of it, and came to the ſurface, Ar 
the third, they were ſo frequent, and great, that the Brax« 
| —_—_— to ſeeth and boil, and by reaſon of the great 
ebullitions , much of ic ran over the lips of the Glaſs, and 
tell into the bottom of the Receiver, This boiling conti- 
nued for the ſpace of 7 or 8 exſ{uctions, and by proceſs of 
- time, the Bubbles grew fewer and fewer,and when about zo 
_ or 40 ex{uctions were made, no more appeared. With this 
ſame ſort of Brandy, I filled the tore-named Pipe, and ſer ic 
within the Receiver, the mouth of the Tub being guarded 
with the ſame fort of Liquor, When it began to ſubſide, 
there appeared no Bubbles near the top as betore - the rea- 
ron ſeems to be , becauſe the Brandy was well exhauſted 
from its aerial particles, Fora fourth trial, T filled che 
{ime Tub with Ale, thatwas only 5 or 6 dayes old , and 
drowning the end of it among ſtagnant Ale of the ſame 
kind, I began to Pump, and found, that afſoon as the Li- 
quor began to ſubſide, from the top of the Pipe, the whole 
Alewithin the Pipe , almoſt curned into Air, and Froth, 
and ſo many large Bubbles came up from the ſtagnant Li- 
quor, that I thought the whole was converted into Air. It 
was moſt pleaſant to behold their ſeveral forms and ſhapes, 
their order and motion, This ſame Tub being filled 
with ſweet milþ , Ttound very few Bubbles1n it, when by 
the exſ{uQions, it began to ſubſide, Tlikewiſle took a little 
 Glaſs-viol , end fill'd the half of it full with common Ale, 


and ſet it within the Receiver, At the fiſt exſuction, 
"7 4s | Bubbles 


FY 
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Bubbles of Air began to riſe out of it,, At the {ſecond and 
third , they did ſo multiply, that they fill'd the other half 
of the Glaſs, andran over, as a Pot doth when it boileth, 
And before I could exhauſt all the Air out of it, moe than 
20 ex{utions paſled, | | 

For a fifth trial, I filled the often mentioned Pipe with 
Fountain-water , and when it began to ſubſide by Pump- 
ing, Itound it leave much Air behind it, Bautall the ex- 
ſuctions I made, could not make the Water of the Pipe 
00 {0 low, as the ſtagnant Water , by which impediment, 
I could Pump no Air out of the Pipe,as I did, while I made 
uſe of Brandy, This tells us, that either there is not ſo 
much Air lurking among Water, as among Brandy, or that 
the Air among this, hath a more expanſive faculty in ir, 
than the Air that lurks among Water, It any think, that ir 
isnot true and real Air, which comes from the Braxdy, but 
rather the Spirzts of it, which evaporats, Tanſwer, if a man 
traſt this Braxdy that's exhauſted of its azr4al particles , he 
will finditas ſtrong, as before, which could not be, it the 
Spzrits were gone, 

For a fixth trial, T took a Frog and incloſed her within 
the Receiver, But all the exſuRions I was able to make, 
could not ſo much as trouble her, Only, when the Re- 
ceiver was exhauſted , I perceived her fades to ſwell very 
big, and when the Srop-cock was turned, to let in the Air 
again, her ſides clapped cloſs rogether, I obſerved like- 
wiſe, when the Air was pretty well Pumped out, that the 
Frog had no reſpirations,or it there were any. they were ve- 
ry inſenſible, The next day, after ſhe had been priſoner | 
in the Receiver 24 hours, I began again to Pump, and 
after ſeveral exſaRions, her fides {well'd pretty great, and 
I perceived her open her mouth wide, and. ſomewhat like a 
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Bag endeavouting to come out, which ſarely hath been 
ſome of her noble parts, ſtriving to dilate themſelyes, the 
body being freed of all Preſſure trom the ambient Air, 


—— 


OBSERVATION XI 


=O ſlender chord, about 4 or 5 yards in length, 
and faſten the middle of it to the ſeiling of a Room 
with a nail,ſo that the two ends of it may hang down equal- 
ly, Take next a piece of Wood, two or three foot long, 


two inches broad, and one inch thick, and boring an hole: 


| Incach end of it, put through the two ends of the chord, 
and faſten them with knots; but ſo, that the piece of 
Wood may ly Horizontal, and be ina manner a Pendulum 
to {wing trom the one end of the Chamber to the other, 
Fake next a Bullet of Lead or Iron, about 20 or 24 
ounces, and lay it upon the ſaid piece of Wood : but be- 
cauſe it cannot well ly, without falling off, therefore nail 
upon the ends, and the fides of the Timber, four pieces of 
Sticks, on each end one, and on each ſideone, as Ledeets, 
for keeping the Buller from falling off, All things being 
thus ordered, draw up the piece of Wood towards the one 
fide of the Room, by which means loſing its horizontal 
poſition, it will ly declining-wiſe, like the roofof an houſe, 
In this poſition, lay the Iron Bullet in the npmoſt end of 
it, and then ler them both,paſs trom your fingers, the one 
end of the Wood going foremoſt,and you will find it ſwing 
towards the other fide of the houſe, and return again, as a 
Pendulum, This motion, if the Wood be well guided in 
its vibrations, will laſt perpetually, becauſe in-its moving 
down, the Bullet is hurled trom the one end of the Wood, 
to the other, and hits it ſo ſmartly, that it begets in it, 
| | alt 
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2n impulſe , whereby it is carried farder up , than it wonld 
be, without it, By this means, the vibrations get not li- 
berty to diminiſh, but all of them are kept of the ſame 
length, In the ſecond vibration, the ſame Bullet is hurl- 
ed back again to the other end, and hiting ic with all its 
' weight, creats a ſecond impulſe , wherewith the Wood is 
carried, as far up as the point it was firſt demitted from, 

Though this may ſeem a pretty device to pleaſe the 
fancy, that's many times deceived , while things are pre- 
ſented to it, by way of ſpeculation, yet upon tryal and ex- 
perience, there will be found, an unſpeakeable difficulty- 
and it's ſuch an one , that a man would not readily think 
upon, Ifaid, that when the Wood was let go, and was 
in paſſing down, the Buller in ir, would hurl down, and 
hicthe oppſice end, and beget an impulſe, but there is 
no ſuch thing, for verily, though the Bullet be laid upon 
a very declining plain Board, whereupon no man could 
imagine a round body could ly, yet all the time the Board 
is in ſwinging, from the one {ide of the Chamber, to the 
other, and conſequently , ſometimes under an horizontal, 
and ſomtimes under an declining poſition, the Buller lies 
dead in the place, where you firſt placed ic, This Obſer- 
vation is not ſo much for a perpetual motion , as for find- 
ing out the reaſon of this pretty Phenomenon, namely, 
what's the cauſe, why the Buller, that cannot ly upona 
reclining Board, while it's without motion , ſhall now ly 
upon it, whileit's under motion £ What is more difficulr, 
and nice, to ly upon any thing, that declines from a levell, 
than 2u#ck-ſilver;, yet lay never ſo much of it upon this 
Board, while it is ſwinging , it ſhall ly dead , and without 
motion, But no ſooner you oy the motion of the wood, 
: a. bur 
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but afſoon, the Baller, or the 9vuick-filver , is hurled, 
either this way, or that way, | 


PI" PII 


OBSERVATION XIT 
Find ir mentioned by ſome learned perſons, that when 
a Ship is under Sail, if a tone be demitted fromthe top 
of the Maſt,it will move down in a line parallel with it, and 
fall at the root, Some might think, it ought not to fall 
diretly above the place it hang oyzr, but rather ſome 
diſtance behind, ſeing the Ship hath advanced ſo much 
bounds , in the time, wherein the tone is coming down, 
Likewiſe, whilea Ship is under Sail, let a man throw.up a 
ſtone never ſo high,and never ſo perpendicular, as to his ap- 
prehenfion , yet it will fall down direQly upon his head 
again, nqotw:thſtanding that the Ship hath run ( perhaps ) 
her own length in the time, while the ſtone was aſcending 
and deſcending. This experiment I find to hold true, * 
which may be _ tryed, eſpecially when a man,is carri- 
ed ina Boat upon ſmooth: Water, drawn by a horſe, as is 
done in ſome places abroad, Let him therefore throw up 
a little Stone, orany heavy Body, and hewill find it de- 
ſcend juſt upon his head, notwithſtanding that the Horſe 
that draggs the Boat, beundera gailop, and by this means 
hath advanced ten or twelve paces in the time, Or while 
the Boat is thus running, let a man throw a ſtone towards 
the brink of the VYater; in this caſe he ſhall not hit the 
Place he aimed ar, but ſome other place more forward, 
This lets us ſee, that when a Gun is fired in a Ship under 
'Sail, the Bullet cannot hit the place it was direQed to. 
_ Neither can a man riding with a full Career, and ſhooting 
a Piſtol, hit the perſon he aims at, but muſt ſurely n_ 
: | imz 
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him, notwithſtanding, that though in the very inſtant of 
time wherein he fires, the mouth of the PiRol was moſt 
juſtly directed, For remedy whereof, allowance muſt be 
granted in the aiming at the mark, | 

VVhile a man throws up a ſtone in a Ship under Sail, it 
muſt receive two diſtin& impulſes, one from the hand, 
whereby iris carried upward, the other from the Ship, 
whereby it is carried forward. By this means, the ſtone in 
ging up, and coming down, cannot deſcribe a perpendi- 
cular, but a crooked Line, either a Parabola, ora Line 
yery like untoit, Neither can it deſcribe a perpendicular 
Line, in coming down from the top of the Maſt, though 
in appearance it ſeem to do ſo, but a crooked one, which 
in effe& muſt be the half of that, which it deſcribes in go- 
ing up.and coming down, For this ſame cauſe,aſtone thrown 
horizontally, or towards the brink of the V Vater, muſt 
deſcribe a creoked Line alſo, And a Piſtol Buller ſhot, 
while a man is riding at a full Carreer, muſt deſcribe a Line 
of the ſame kind, Note, that a man walking from the Stern 
of a Ship to the Head, walks a longer way, than in walk- 
ing from the Head to the Stery, Secondly, a man may 
walk from the Head to the Stern, and yet not change his 
place, *Tis obſervable, that a man »xder board, will not 
perceive whether the Ship be ſailing, or not, and cannot 
know when her Head goes about, And itis ſtrange, that 
when a man is incloſed in a Hogs-head, though he haye 
light with him, yet let him be never ſo oft whirled abour, 
he ſhall not know, whether he be going abour, or not, 
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OBSERVATION XIIT1. 


Fonnd ina Philoſophical tranſatFion lately Printed, that 
|| Decemb. 13, 1669, one Door Beal found the Metcury 
in the Baroſcope, never to be ſo high, as it was then, Thar 
ſame very day, I found the hight of it 29 inches , and 
' nine ten parts, which I never obſerved before, And though 
the day here was dark, and the Heavens covered with 
Clouds, yet no rain for many dayes followed, but much 
dryneſs, and fair weather, On Saturday night, March 
26, 1670, TI found the altitude no more than 27, and nine 
_ tenparts, This night was exceeding windy, with a great 
rain, On February 1, 1671, I found thealticude 3o inches, 
and the Heavens moſt clear, But in the moſt part of May 
following, I have found the hight but 27 inches, and five 
ten parts, in which time there was abundance of rain, 


i 


OBSERVATION XIV. 


_—_ 7, 1670, - I made exa& trial , with the 
Maenetick Needle tor knowing the variation, andI 
found it vary from the North, three degrees and 2 half, to- 
wards the Weſt, Hevelinus writes from Dantzick to the 
Royal Society at London, Fuly 5, 1670, that it varies with 
him ſeven degrees twenty minuts, weſt. 


OBSERVATION RXV: 


Peember, 17, 1669, I obſerved with a large 9u4- 
rant, half 9 a clock at night, the formoſt Guard-ſtar, 
when it was ia the Meridian , and lowelt , to have 41 de- 
grees 
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orees.22 minuts of altitude, And on Fanuary 7, 1670 at 
7aclock inthe morning, I found it, when it was in the Me- 
ridian, and higheſt, to have-70 degrees, 27 minuts. Hence 
I conclude the elevation of the Pole here to be 55 degrees, 
54 minuts, 30 ſeconds: and conſequently as much at 
Edinburgh , becauſe both the places are upon one and the. 
ſame Parallel. 


© om——— 


OBSEKVATION EVE 


Or finding the true Meridian, tollow this method, In 

ſome convenient place fix two Wyre ſtrings with 
weights at them, that they may hang perpendicular, Then 
in the night time,obſerve,when the fourth tar of the Plough 
begins to come near to the loweſt part of the Meridian, at 
which time you will find the Polar far higheſt, Then, ſo 
order the two ſtrings, by moving them hither, and thither, 
till both of them cover both the ſaid Srars, then ſhall they 
in that poſition give you the true South and North, This 
obſervation is the product of the ſevenrh, 


OBSERVATION XVII 
Here fell our in M4i4 and Eaſt-Lothian, on Thurſday 
May 11, 1671, inthe afternoon, a confiderable 
ſhour of hail, with thunder and rain, Ir came from the 


| South-weſt, with a great blaſt of wind, and ranalongs from 


Pitts-land-hills North- eaſt , towards the Sea coaſt, The 
hail were big in ſeveral places,as Maſquet Ball, and many of 
_ them rather oval than roz#vd, Some perſons ſuffered great 
loſs of their young Peaſe; others of their Glaſs Windows, 


«+ Eight or ea days betore, there was a conſiderable heat, 


and 
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- and dry VVeather, For 20 dayes after |, cold Eaſterly 
winds, with rain every day, but eſpecially, in the end of 
the Moneth, extraordinary rain and miſt, This is ſo much 
the more to be obſerved, becauſe in this Countrey, ſel- 
dom ſuch extraordinary hail falls out, This year the Apues 
and Trembling Fevers have been moſt frequent, and to ma- 
ny deadly, | 


OBSERVATION XVIII- 


Did hear lately of a curious Experiment in Germany, 
| made by a Perſon of note, which I ſhall briefly in this 
Obſervation, let the Reader underſtand, * And though T1 
have heard fiance, that it is now publiſhed in Print, - yet I 
hope it will not be impertinent to mention it here, eſpeci- 
ally tor their cauſe, who cannot conveniently come to the 


knowledge of ſuch things, And for this reaſon alſo, that 
I may explicat the Phenomena thereof, from the forego- 
ing doctrine , and demonſtrat particularly the true cauſe of 
that admirable effe& , that's ſeen in it, which I deſfiderat in 
the publiſher, The Autor .then takes two Yeſſels of 

| Braſs, each one of them in form of halta ſphere, of a pretty 
large ſize, Nothing can more fitly repreſent. them for 
form and quantity, than two Bee-skeps. Only, each of 
them, hath a ſtrong Ring of Braſs upon the Cexter with- 
out : and they are (o contrived by the Ar7if, thar their 
orifices agree moſt exatly, ſo that when they are united, 
they repreſtnt an intire Sphere almoſt, In one of the tides, 
there's a hole, and a Braſs Sprgot in it, through which the 
whole 4ir within, & exſued, 4nd drawn out, namely by 
the help of the Air-puryp. And, when by ſeveral exſuRi- 
ons the Yefſels are made empty, the Srop-cock is ae 
1DOUL, 
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about, by which means, no 4r can comein, ' And, they 
remaining empty, are taken from the Pawmp, anddo cleave 
ſo faſt together, that thongh a number of /uſty fellows, 12 

on each fide, do pull vigorouſly, by help of ropes faftned 

co the Rings , yet are they not able topull them aſunder, 

And becauſe this will not do it, he. yokes in 12 Coach 

Hor ſes, fix on every {ide,yet ate they nor ſufficient, though 

they pull contrariwiſe to other, to make a ſeparation, But 

to let the Spe&ators tee, that they may be pulled aſunder, 
heyokes in 9 or 10 on every ſide, and then aſter mach 
whipping , and ſweating , they pull the one from the 

other. - | | 

The cauſe of this admirable effeR, is not the fear of y4- 

cuity, as ſomedo fancy, for if that were, all the Horſes in 
Germany would not pull them afander, no not the ſtrength 

of Angels, | Tt muſt then be fome extrinfick weight and 

force, that keeps them together, which can be nothing 

elſe, but the weight of the ;»virening Air, Becauſe, no 

{ooner a force is applied, that's more powerful , than the 
weight of the Ar, but afſoon they come aſunder, And 

ſo neither ſfix-men, nor: fix horſes 08 each{ide are able ro 

do it : but nine or ten on each ſide raakes a ſeparation, For . 
underſtanding the true cauſe of this Phenomenon, we muſt 
conſider that the Yeſſels are 18 inches in diameter, It this 

be, then according to the laſt Experiment, there are two 

Pillars of Air, each one of them as heavy as a Pillar of Mer- 

eury 18 inches thick, and 29 inches long, by which they 
areunited, Or, each Pillar of Ar, is as heavy, asa Pillar 

0 Water 34 foot high, and 18 inches in diamerer, For 
finding the weight of it in pounds, and conſequently, the 
weight of each Pillar of Air, by which the two Yeſſels are 
united, follow this method, Fuſt, multiply -9 the ſemi-""" 

| diameter 
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diametervf the:P;{ar, by 54 the circumference, and this 
gives you 486;the half whereof is the bounds of the 47, 
namely 243, Andbecauſe 34 foot contains 408 inches, 
I multiply 408 by 243,the product whereof is 99144; (o 
many ſquare inches are in a Pillar of Water 34 foot hich, 
and 18 inches thick, Now ſeing there are 1728 inches 
in a cubical foot, T divide the number 99144, by this num- 
ber, and I find 57 ſquare foot of Water, and more, And 
becauſe every ſquare foot weighs 56 pound T7075, I multi. 
Ply 56 by the number 57, and the produRt is 3192 pound, 
which is the juſt weight of a Pillar of Water 34 toot high, 
and 18 inches in diameter, and which is the juſt weight al- 
ſo of each Pillarot Air, by which the two Yeſſe/s are kept 
together , which will be more weight than ſeven Hogs- 
heads full of Water,. This is eaſily known, tor ſeing a quart . 
of our meaſure weighs ſeyen pound, ( or to ſpeak ſtrictly 
{ix pound fonrteen ounces , ſeing the Sraydard-jug of Stri- 
viling contains three pound ſeven ounces of Water) a gal- 
lon muſt weigh 28 pound : but 16 times 28, is 448, A 
Puncheon then full of Water, weighs 448 pound, It then 
you divide 3192 by 448, you will find more than 7, The 
9 horſes then upon this fide have 3192 pound weight to 
draw, or 199 ſtone, or the weight of ſeven Hogs-heads 
full of Water, The other 9 harſes upon the other fide, have 
as much to pull, *Tis no wonder then to ſee ſo much difh- 
culty and pains to make a ſeparation, It is obſerved,that be- 
fore the Air be exſaced and drawn out of the two Yeſſels, 

one man is able to pull them aſunder with his hands only, 
Nay,which is more,if he but blow into them,as a man doth 

into a Bladder, he will ſeparat them, The reaſon is, be- 
cauſe the Air within, is of as great force, as the 4ir with- 

out, *Tis obſervable next, thar the larger the Yeſſe/s be 

| in 
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in diameter, the more flrength is required to pull the one 
from the other,” Upon ſuppoſition then, they were 4 foot - 
wide, Iverily believe 30 yoke of oxen , upon every fide, 
would hardly diſjoyn them, becauſe the weight of each 
Pillar of Air, would be no leſs, than 23844 pound, which 
would take 63 ſtrong horſes to overcome the force of it 
To pull the one Yeſſe/ therefore from the other, therem 

be 1 26 hotles, that is, 63 on every ſide, 
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OBSERVATION XIX 

"Hough thisObſervation may ſeem uſeleſs, becauſe the 

Propoſals, that are mentioned in it, cannot be made 
out,and brought to paſs, the Author having died, before he 
had encouragment to proſecute them : yet for theſe fol- 
lowing reaſons, I haveadventured to inſert it here, | Firſt, 
that others, may either be minded to find out ( it poſſible) 
his inventions, or ſet a work to find out ſomethings, thar 
may be as uſetul, Next, becauſe, he was one of this ſame 
Nation, anda great Maſter of the Mathematicks , not only 
in the Specnlative, but in the Pradtical part chiefly , and 
admirable forinvention. And for this cauſe principally I 
have preſumed to mention his deſigns, and propoſals, which 
were found among his Notes , after his death , which are 
here inſert, as they were written with his own hand, and 
offered to the publick , not only at home, bur abroad to 
ſtrangers, There have been men in all ages famous, for 
ſome one Art and Science beyond others, as Apelles for 
Painting, Hippocrates for Medicine, Demoſthenes tot Ora» 


_ try , but who have been more famous in cheir time than 


ſome perſons for their profound knowledge in Afronomy, 
Geometry,and the other parts of the Maihematicks, What 
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an admirable perſon was Archimedes for his divine know- 
ledge, both in the Speculative, and” Prafical part, Yet, 
it was not his ſpeculations fimply, though excellent , chat 
did ſo much commend him, as his Izventions, and admi- 
rable Engines for peace and war,as is clear from the Romane 
Hiſtories, and others, I confeſs the Students of theſe Arts, 
are not ſo much in requeſt now, arteaſt amongſt ſome, and 
that knowledge is not ſo much eſteemed ; and the reaſon 
may be ; becauſe ſome who proteſs chemelves great Ma- 
feers, ſtudy nothing but the pure ſpeculations, which ſome- 
Times are to (mall purpoſe,others before knowing the (ame, 
-unleſs for perfeRing of the mind, and giving to a man ſome 
private ſatisfaRtion, But ſuch things will never commend 
.atnan ſo much as the practical-part, and new Invention will 
.do, *Tis ſurely a ſmall buſineſs for one to do nothing, bur 
'tO nibble at ſome petty Demonftration. But when ſuch 
ſpeculationsare joyned with inventionand practice, for the 
'profir, anduſe of men, among whom they live, then are 
:they far more-to be commended, And if this be not, ſuch 
knowledge is of ſmall advantage to themſelyes or others, 
Many of the Anctent, and late Aſtronomers have been, and 
are famous for praQice, as witneſs the indefatigable pains 
They have been at in making their Obſervations, What 
hath fo highly commended Merchrfon over all Europe ., as 
'his inventions , eſpecially his Logarithmes © Andit all be 
true, that's reported ( which1 am aptto belieye ) he might 
have been more renowned, for his many excellent Engines, 
"which though uſful, yer becauſe hurtful co mankind, he 
*Þuried with himſelf. T am confident, if the Author of 
[theſe propoſals had had time to have proſecuted them, he 
would have been celebrated in the Catalogue of the moſt 
famous Mathematicians of his time, But leaving — - 
| ſha 
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logy. | 

Theſe bold propoſals will need perhaps an apology to 
ſuch, to whom the cauſes, andcircumſtances are unknown, 
Let it ſuffice, that the Propoſer finding him(ſclt between 
two extreams, Eicvoer to leave unproſecuted this affair, for 
fear of being miſtaken by ſome, as.impudent, or to com« 
mit himſelt- openly to the charitable judgement of others, 
who will ſuſpend their cenſure, till they have ſeen what his 
endeavours will produce, He hath rather choſen this laſt, 
eſpecially conſidering, that his ſilence could not anſwer to 
his duty, which he owes to his Countreys ſervice, ſeing 
- the following Engines may.beſo uſetul toir, A deduQtion 
of the fabrick, cauſes, and occaſions of theſe yew Engines, 
that ſet the Inventer a-work, would take a long time ta 
diſcourſe upon, This Paper therefore is only deſtined for 
a ſhort information of their uſe, the reſt, which could not 
here be inſert without impertinency, may be ſupplied af= 
terwards ( if need be) either by a diſcourſe, or by a parti- 
cular demonſtration. The Propoſer then is of opinion, (if 
ſelt-love of his own Inventions do not blind his Judge- 
ment) that theſe paradoxes may be truly affirmed. _ 

T har if it ſhall pleaſe His Majeſty to arm with theſe new 
Arms, and Engines, 500, Foot, or fewer, this (mall nume 
ber ſhall be Maſters of the Fields in France Germany, Spain, 
or where elſe it ſhall pleaſe His Majeſty, however encoun- 
tered by the moſt powerful Army of Horſe or Foot, armed 
with ordinary Arms, of Piſtol, Carabine, Pike, Muſquet, 
which Europe can bring to the Fields, 

The cauſe of this admirable effe&, is in the quality of 
theſe new Arms, by which, the whole Horſemen and Foot- 
men of the enemy are rendred- uſeleſs, and unſervicable 
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cone can they 'do any offence to theſe, who are {6 
armed, : 
The Meſquettrers who can only ſerve agaiaſt theſe My- 
chins, ſhall be put to ſuch diſadvantage, as it is impoſſible 
they can ſtand, the leaſt cime, in the common way ot (er- 
vice with the Maſquet, it.not being able to make one ſhot 
for rwenty, which ſhalt be made from theſe new Engines, 

Theſe ew Arms, have this advantage likewiſe, thar 

theſe who are ſo armed , can þy no force of Horſe or Foot 

be broken, or put to diſorder, . The Souldiers are alſo by 
them put co a neceſſity of keeping together, and fighting, 
and by them, they ate ſo Baricade'd, and ſtrongly deten- 
ded, that if they leave themnot , they cannot be expoſed 
to danger, This contributes much to good Diſcipline, 
when the Souldiers ſhall by neceſffity be tied to his duty, 
and fear, which otherwiſe makes him run away, ſhall here 
for his ſafety make him ſtand, 

Theſe new Arms are uſeful , as well in Matching, as in 

Combating, for with them, we may march ſecurely two 
1n front, through che ſtraiteſt paſſages, and be able ta force 
with them any. advantagea ſtrait paſſage can give taan ene- 
my, - Beſides, for a long haſty march, where ViRuals can- 
not be well carried, the Souldiers.are able with theſe 4rms 
_ tocarty their own proviſion for eight. dayes, with more fa- 
 Ciliry, then they. can now carry-one dayes proviſion, 
To lodge in the open fields, theſe 4rms {hall need no 
. Tntrenching, for they. ſufficiently, both Arm.and Baricade 
the Souldiers, 

And as they are uſeful in Service, fo are they a grear deal 
cheaper than the ordinary Arms, For although with 
$5 thouſand men {6 armed, the fervice of xo0000 armed 
with common Arms may bs done, yet the whole yo" of 
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them will not amount to that which wil be required for 
ztming 20500 Corraſſiers, as may be particulatly deduced, 
fom the particular prices of the Arms, and Engines fitted 
for the ſervice of 5000 men, The Propoſer doth offer to_ 
hew, that theſe Arms will not ſurmoune 40000 ponnd * 
Sterling, The 4riiflery will amount to 4500,and the pay-. 
ments of this number of men ſo armed, - yearly ro 750000 
pound, Yer all theſe are taken in fo large a latitude of 
reckoning, as the fum of Arms, Artillery, and payments, 
will not be much above 130000 pound Srerling, | 

The Arms from which this effe& is promiſed, ate pew 
Engines, with which one man is able to do the fervice of 
2great many Muſquetteers, And thoſe are of two ſorts, 
either to be uſed upon a ſmall Wagon for Footmen, or on 
2greater for a Horſe, with either of which, one hand is 
able to make the fire of x00 Muſquetteers, and ſo much 
better, by how much it is more regularly, and fitly done 
for execution and offence. The new Cannon ſhall have 
the like advantage above the old, both for eaſie carriage, 
being lighter, and for greater execution, ſhooting fix, nine, 
or twelve Bullets for one, Thefe Arms give not only 
this advantage at Land inthe field, buralfo in Ships, and 
places of detence, 

Theſe nine following propolitzons he likewife offered to 
make goed, | 

Firft, With one ſhot of Cannon, todo the execution of 
five ſhot of the fame Canner , in thecommon way of Bat-- 
tery, 
. Secondly, to-diſable any Ship or Galley with one ſhot of 
«4101, | 
- Thirdly, to-fireany combuſtible matter with the ſhor of 


a Cannon, 
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Fourthly, to makean Machin or Engine tor tranſporting 
an Army, which may be cartied withouc the incommodity 
thereof, 

Fifthly, to make a flotting Fortreſs for defence of Ri- 
vers, and prohibition of Paſſages, | 
'  Sixthly, to make a Mortar that hath a direfory Stell 
upon the Carriage, | 
- Seventhly, to make Pefards of divers forms, that ſhall 
be able to do twice as much execution, as thoſe that con. 
tain as much Powder, 

Eighthly, to make ſmall Perards of great effe, 


Laſtly, to make Bridges, and Scaling Ladders of cafie- 
Carriage, *_ 


OBSERVATION XN 


£ Þ Heſe Obſervations being Miſcellany , require not 2 
| formal connexion between themſelves, and there- 
fore "tis no matter what method I keep in ſetting them 
down. And though this may ſeem not ſo pertinent, as 
others, yet becauſe the defign of it is only Ph;ls/ophical, 
and for advancing the Hiforical part of Learning in order 
to Spirits, upon which the Scientifical part doth ſo much 
depend, I have preſumed to inſert it here, conſidering al- 
ſo that thereare ſome, who have adventured to deny their 
exiſtence, and beings. which from ſuch a Hiſtory as this, 
may be more than probably evicted, I find likewiſe, that 
ſeveral Writers have remarked ſuch ſtrange accidents, and 
have tranſmitted them to poſterity , which may ſerve tor 
good uſe, The ſubjet-matrer then of this Obſervation, 
is a true and ſhort account of a remarkable trial, wherewith 
the Family of one Gilbert Compbe!, by Protefſion. a Wen 
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yer in the old Paroch of 6 lenlase in Galloway, was exer- 
ciſed, Though the matter be well known to ſeveral perſons 
at thar time, and fince too; yet there are others, eighteen 


years interveening, to whom ( perhaps) ſuch a relation 


will not be nnacceprable, -who have either not as yet heard 
of it, or art leaſt, have not gotten the true informarion, 
which is here ſer down, as it was Written, at the defire of 
a ſpecial Friend, by Gilbert Campbel's own Son, who knew 
exaQly the matter, and all the circumſtances, whoſe words 
are as follows, 

It happened in 0#ober 1654, that after one Alexander 
Agnew, a bold and ſturdy Beggar, who, afterwards was 
hanged at Damfreis for blaſphemy, had threatned hurt to 
the Family, becauſe he had not gotten ſuch an alms as he 
required : the ſaid Gilbert was oftentimes hindered in the 
exerciſe of his Calling, all his Working-Inſtruments be- 
mg ſome of them broken, ſome of them cutted, and yer 
could not know by what means this hurt was done , which 
piece of trouble did continue, till about the middle of Ng- 
vember, at which time the Devil came with new and ex- 
traordinary aſſaults, by throwing of Stones in at Doors and 


Windows, and down thorow the Chimney-head, which 


were of great quantity, and thrown with great force, 
yet by Gods good providence, there was not one perſon of 
the Family hurt , or ſuffered damage thereby, This 
piece of new and ſore trouble, did neceſſicat Mr, Campbel 
to reveal that eo the Miniſter of the Paroch, and to ſome 
other Neighbours and Friends, which hitherto he had en- 
dured ſecretly, Yet notwithſtanding ot this, his-crouble 
was enlarged for not long after, he found oftentimes his 
Warp and Threeds cut, as with a pair of Sizzers, and the 
Reed broken : and not only this, but their apparel cut af- 
| | ter 
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240 Mulceliiany Obſervattons, 
ter the ſame manner, eve. while they were weating they, 
their Coats, Bonnets, Hoſe, Shooes, but could not dif. 
cern how, or by what mean, Only it pleaſed God to pres 
ſerve their perſons, that the leaſt harm was-not done, Yer, 
in the night time, they wanted liberty to fleep, ſomething 
coming, and pulling their Bed-cloaths and Linnings off 
them,and leaving their bodies naked, Next, their Chefts, 
and Trunks were opened, and all things 'in them ſtrawed 
here and there, Likewiſe, the parts of the Working In- 
ſtruments, that had eſcaped, were carried away, and hid 
in holes and bores -of the huuſe, where hardly they could 
be found again,, Nay, what-ever piece of Cloath, of ' 
Houſhold-ftuff, was in any part of the houſe, it was carried 
away, and ſo cut and abuſed, that the Good-man was ne- 
cefficated with all haſte and ſpeed, to remove, and to tranſ- 
port the reſt to a Neighbours.houſe, 'and he himſelf com- 
ta to quite the exerciſe of his Calling , whereby only 
1E maintained his Family, Yet, he reſolved to remain in 
the houſe for a ſeaſon, During which time, ſome perſons 
about, not very judicio, counſelled him tofend his chil- 
dren out of the Family, here and there, to-try whom the 
trouble did moſt follow, aſfuring him, thar this trouble 
was not again(t all the Family, but againſt ſome one per- 
fon, or other in it, whom he too willingly obeyed, Yer, 
for the {pace of four or five dayes after, there were no re- 


— 


 markable affaults, as before, The Miniſter hearing there- 


of, ſhewed him the evil of ſuch a courſe, and aſſured him, 
that it he repented nor, and called back his children, he 


«> might not expect that his trouble would end in a right way, 


The children that were nigh by, being called home, no 
trouble followed, till one of his ſons, called Thomas, that 
was farreft off, came tome. Then did the Devil begin a- 
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freſh; for npon the Zords Day following, in the after- 
noon, the houſe was ſet on fire, but by his providence, and 
the help of ſome people, going home from Sermon, the 
fire was extinguiſhed, and the houſe ſaved, not much loſs - 
being done, And the or after, being ſpent_ in pri- 
yat Prayer and Faſting, the houſe was again ſer on fire 
upon the Txeſday about nine a Clock in the morning, yet 
by providence, and the help of Neighbours, it was aved, 
betore any harm was done, 
Mr, Campbel, being thus wearied, and vexed, both ia 
the day, and in thenight-time, went to the Miniſter, de- 
ſiring him, to let his fon Thomas abide with him for a time, - 
who condeſcended, but withal aſſured him, that he would 
find himſelf deceived, and ſo it came to paſs: for, notwith- 
ſtanding that the child was without the family , yet were 
they , that remained in it ,- ſore troubled both in the day 
time, and in the-night ſeaſon , ſo that they were forced to 
wake till mid-night, and ſometimes all the night over, 
During which time, the perſons within the Family, ſuffer- 


' ed many loſſes, asthe cutting of their Cloaths, the throw- 
ing of Peits, the pulling down of Turff, and Feal from the 


Roof, and Walls of the Houſe, and the: ſtealing of their 
Apparel,and the pricking of their fleſh and skin with Pins, 
The Presby#ery having conveened at the placefor a ſolemn 
Humiliation, perſwaded G/bert Campbel to call back his 
Son Thomas, notwithſtanding of whatſoever hazard might 
follow, The Boy returning home, affirmed that he heard 
4 voice ſpeak to him, forbidding him: to enter within the 
houſe, or into any other place where his Fathers Calling 
was exerciſed, Yet heentered, but was ſore abuſed, - till 
he was forced to return to the M:9ifters houſe again, | 
Upon Monday the 12 of F — the reſt of the Fami- 
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ly beganto hear avoice ſpeak to them, but conld not well 
know from whence it came, Yet; from evening till mid- 
night, too much vain diſcourſe was kept up with the De- 
vil, and many-idle and impertinent queſtions propoſed, 
without thar de fear of God, that ſhould have' been upon 
their Spirits, under ſo rate and extraordinary a trial, The 
Minifter hearing of this, went to the houſe upon the Txefe 
d:y, being accompanied with fome Gentle-men , who af- 
ter Prayer was ended, heard a voice ſpeaking our of the 
ground, from under a bed, in the proper Countrey Dia- 
le&, ſaying, Would ye know the Witches of Glenluce? 7 
will tell you them; and ſo related four or five perſons names, 
that went under an evil report, The ſaid Gzlbert informed 
the company, That one of them was dead long 40, -The 
Devil anſwered, and ſaid, 1t 4s true, ſhe is dead long ago, 
get her ſpirit is living with us in the world. The Miniſter 
replied, ſaying, (though ic was not convenient to ſpeak 
to ſucha perſon) The Lord rebuke thee Satan, and put thee . 
to folence z we are not to receive any information from thee, 
whatſoever fame any perſons go under, Thou art but ſeeking 
to ſeduce this Family : for Satans Kingdom is not divided 
againſt & Jelf. Afrer which all wentto Prayer again,which 
being ended (for during the time of Prayer no trouble was 
made) the Devil with many threatnings boaſted and ter- 
: tified the Lad Thomas, who had come back that day with 
&$ the Miniſter, that if he did not depart out of the houſe, he 
would ſet all on fire, The Miniſter anſwered,and ſaid, The | 
Lord will preſerve the Houſe, and the Boy too, ſeing he « one. 
of the Family, and hath Gods warrand to tarry in it, The 
Devil anſwered, He ſhall not get liberty to ſlay + he was once 
;Put-out already, and ſhall not abide here, though 1 ſhould pur- 
Jue him to the end of the world, The Miniſter replied, yh 
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Lord will top thy malice againſt him, And then they al 
prayed alc. hich home fx the Devil Gid: ae 
me 4 Spade and 4 Shovel, and depart from the houſe for ſe- 
wen dayes, and I ſhall make a grave, and ly down in it, and 
ſhall trouble you no mere, The Good-man anſwered , Not {0 
much as 4 Straw ſhall be given thee, through Gods aſrfance, 
even though that would do it. The Miniſter atſo added, 
God ſhall remove thee in due time, The Dewil anſwered, 7 
will not remove for you, I have my Commiſſion from Chriſt 
to tarry, and vex this Family, The Miniſter anſwered, 
A permiſſion thou haſt indeed,but God will ſtop it in due time, 
The-Devil replied, 7 have (Mes, John) a Commiſſion, 
that (perhaps) will laff longer than your own, After which, 
« the Miniſter and the Gentlemen aroſe, and went to. the 
place where the voice ſeemed to come from, to try if they 
. could find any thing, And after diligent ſearch, nothing 
being found, the Gentlemen began-to ſay, We think this 
voice ſpeaks ont of the children, tor ſome of them were in 
their beds, The Dewi/ anſwered, Yom lie, God ſhall judge 
you for your lyinz, and I and my Father will come and fetch 
you to hell, with Warlock-theeves z and ſo the Devil dil- 
charged the Gentlemen to ſperk any, ſaying, Let bim ſpeak 
that hath a Commiſſion ( meaning the Miniſter ) for he is 
the Servant of God, The Gentlemen returning back with 
the Miniſter, they ſat dowa near to the place whence the 
voice ſeemed to come from , and he opening his mouth, 
ſpake to them, after this manher, The Lord will rebuke 
this Spirit, in his own time, and caſt it out, The Devil 
anſwering, ſaid, It is written in the 9 of Mark, the Diſ- 
ciples could not caſt him out, The Miniſter replied, What 
the Diſciples could not do, yet-the Lord having hightned the 
Parents Fi, for hs own glo'y did caſt him ont, and [o ow 
2 'e 
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244 Miſcellany Obſervation 
be thee, The Devil replied, 7t i written in the 4 of Lake, 
And he d:parted, and left him for a ſeaſon, The Minifter 
ſaid, The Lord in the dayes of his humiliation, not only got 
the viffory over Satan, in that aſſault in the wilderneſs, but 
when he came ag4in, his ſucceſs was na better, for it & writ- 
ten, Joh. 14, Behald the Prince of this world cometh, and 
hath nothing in me; and being now in glory , he will fulfill 
his promiſe, ' and God ſhall bruiſe Satan under your feet ſhort= 
-ly, Rom, 16, The Devil anſwered, It &« written, Mar, 

25, Therewereten Virgins, five wiſe, and five FR ; and 
the Bridegroom came: The fooliſh Virgins had no Oyl in their 
Lamps, and they went unto the wiſe to ſeek O)l; and the wiſe 
ſaid, Go and buy for your ſelves : and while they went, the 
Bridegroom came, and entered in, and the door was (ht, and 
the fooliſh Tirgins were ſent to hells fre, The Miniſter an- 
fwered, The Lord knows the fincerity of his ſervants, and 
though there be ſin and folly in us here, yet there ts a fountain 
opened to the houſe of David for ſin and for uncleanneſs , and 
when he hath waſh:d us there, and pardoned all our ſins, for 
his Names ſake, he will caſt the unclean ſpirit out of the land. 
The Dewi/ anſwered and ſaid, That place of Seripture i 
written in.the13 of Zechariah, In that day I will cauſe the 


Prophets, and the unclean [pirit, paſs out of the land; but | 


afterwards it i written, I will [mite the Shepherd, and the 
Sheep ſhall be ſcattered, The Miniſter an wered and ſaid, 
Tell are we, that our bleſſed Shepherd was ſmitten, and there- 
by hath bruiſed thy head ;, and albeit inthe hour of his ſuffer- 
ines, hi Diſciples forſook him, Mat, 26. yet now having 
des on high, a vy in glory, and « preſerving, gather- 
#nz in, and turning his hand upon hes little ones, and will 
Jeve bis poor ones in this Family from thy malice. The Mi- 
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the Devil ſaid, 7 knew not theſe Scriptures, till my Father 
taught me them, T am an evil Spirit, and Satan & my Fa- 
ther, and I am come to vex this houſe z and preſently there 
appeared a naked hand, and an arm, from the elbow down, 
beating upon the floor, till the houſe did ſhake again, and 
alſo the Devil uttered a moſt fearful and loud. cry, ſayjag, 
Come up Father, come up + I will ſend my father among you. 
See, there he is behind your backs, The Miniſter ſaid, 
I ſaw indeed an hand, and an arm, when the ftroak was gi- 
ven, and heard, The Devil aid to him, Saw you that © 
It was not my hand, it was my fathers ; my hand is more 
black in the lvof, Would you ſee mer Put out the candle 
then, and1 mY come buit the houſe among yow like fire-balls, 
After which all went to Prayer, during which time, it did 
no harm, neither at any other time when God was wor- 
ſhipped, When Prayer was ended, the Devi} anſwered 
and ſaid, Mes John, zf the Good-mans ſons prayers 4t the 
 Colledge of Glaigow, did not prevail more with God, than 
yours, my father and 1 had wrought a miſchief here ere now, 
To which one of the Gentlemen replied, though. a check 
had been given him before, Well wel, T:ſee you confeſs 
there is 4 God, and that prayer prevails with him; and there- 
fore we muſt pray to God, and will commit the event to him, 
To which the Dew/ replied, Tea Sir, you ſpeak of prayer, 
with your bread lipped Has ( for the Gentleman had lately 
gotten 2new Hat in the faſhion with broad lips) 7 le bring 
a pair of Shears from my father, that ſpall clip the lips of 
tt a little, 

Tlie night now being far ſpent, it was thought fit every 
one ſhould withdraw to his own home, Then did the De- 
vil cry out feartully, Let not the Minifter go home, I ſhall 
$#rn the houſe if he go; and many other wayes No he 

Careaten 


pF 


threaten, And after the Minifer was gone forth, the 
Good-may being inſtant with him to tarry, whereupon he 


fid the Devilto the Miniſter, You have done my bidding, 
' Notthine, anſwered he, but in obedience to God, have 1 
returned to.bear this man company, whom thou doſt afflics, 
Then did the Ainiſter call upon the Name of God, and 


all the perſons of the Family, from opening their mouth, 
in one word to the evil ſpirit, and when it ſpake, that they 
ſhould only kneel down, and ſpeak to God, The Dewil 
then roared mightily, and cryed out, What? Will ye pot 
ſpeak to me ? I ſhall burn the houſe, T ſhall ſtrike the Gm 
and do all manner of miſchief, But after that time, no 
anſwer was made to 1t, and ſo tor a tong time no ſpeech was 
heard, After this, the ſaid Gitberr ſuffered much loſs, and 
had many ad nights, not two nights in oneweek tree, - and 
thus it continued till 4pri/, From April to Fuly, he had 
ſome reſpite, and eaſe. Buntafter, hewas moleſted with 
new aſſaults : and even their Viftuals were ſo abuſed, that 
the Family was in hazard of ſtarving ; and that which they 
did eat, gavethemnot the ordinary ſatisfaction they were 
wont to find. 

Tn this ſore and ſad afilition, Mr, Campbel reſolved to 
| make his addreſs to the Synod of Presbyters, tor advice and 
E counſel -what ro do, which was appointed to conveen in 
E Otober 1655, namely whether 'to forſake the houſe and 

place,'.or not ? The Synod by their Committee, _ 
\red to meet at Glexlnce in-Feb, 1656, thought fir, that a 
ſolemn Humiliation ſhould be kept thorow all the bounds 
of the Synod, and amongſt othercauſes, ro requeſt Godin 

behalf of that poor afflicted Family, which beipg caretully 
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returned, all the reſt of the company going home, Then: 


when Prayer was ended, he diſcharged Mr, Campbel, and 


done 
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except the bed it ſelf: and ſo he continued to vex them, 
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done, the event was, through the Prayers of his People, 
that his trouble grew leſs till _—_— and from April to Au- 
guſt, he was 2lrogerher free, About which time, -the De- 
il began with-new affaults, and taking the ready meat 


- that was in:the houſe, did ſometimes hide it in holes by the 


door-poſts, and-at other times did hide itunder the beds, 
and ſometimes among the Bed: cloaths, andunder the'Lin- 
nings z andar laſt, did carry it quite away, till nothing 
mas lefe there, ſave Bread and Water to live by, After 
Miah exerciſed his malice and ci uelty againſt all the per- 
ſons off the Family, in wearying chem in che night time, 
with ſtirring and moving thorow the houſe, ſo that-they 
had no -reſt for noiſe, which continued allthe.moneth of 
Auzuſt after this manner, After which time, the Devs/ 
grew yet worſe, and began with tertible roarings, and tet- 


 rifying voices, ſo that no perſon could ſleep in the houſe, 


in the-nighr time, -and ſomerimes did vex them with caſt- 
ing of ſtones, ſtriking them with ſtaves on their beds in 
the night time : and upon the 18 of September, about mid- 
aight,he cried out witha loud voice, 7 ſhall bury the houſe ; 
and about three or four nights after,he ſet oneof the beds on 
fire z which was ſoon extinguiſhed, without any prejudice, 
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OBSERVATION X&XI 


had a real and true Horn, growing upon 
her Head, three inches above her righ 


| c, 
The'form is crooked ſpirally, It is convex on the outer 
fide, and fomewhat gutrered in the inner fide, Ic is hard 
and folid, and all very near of the ſame greatneſs, It is 


not hollow within, as horns are ordinarily, bur full, yer ir 


ſeems 10: be ſpongious as 2 Cane is, It was (even years in 
growing ,' and was cut off in Hay 1671, by Ar, Temple, 
an expert Chirurgeon here at Edinburgh® ES 


OBSERVATION XXH1HT 
His Obſe: vation is for finding the Priman vivens 

# in 4n:wals,  Albeit I doubt nor but the red Spirir; 
or Blood, in moſt Terreſtrial Animals, is the firſt produt 
of the Primigenial juice, and therefore not improperly 
named the true Callidum Innatum of theſe Creatures, by 
the Noble and Ingenious Harvey, in his Book de Genera- 
tione, Neither do I fcruple to yeeld, that the Fearr, and 
appendent Veſſels, are the firſt to1med, and perfeRted parts 
inthe hotter kind of Animals: yet I am confident to at- 
fir, that in- many of the colder, and moifter kinds of 
Hquaticks, if not in all, neither the redneſs and heat of = 

Fit 
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Tital Spirits, nor the formation of the Heart, Liver, &c. 
are previouſly requiſite, to the | ſtructure and exiſte nce'of: 
the other parts;, ſcing the light of life, which at firſt inha- 
F | bited the clear and Criftalin radical moiſture, before the 
| tormation' of any particular part, doth alwayes move in 
, every livitg creature, according to their particular exigen- 
F | 
F 
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cy, without any abſolute dependency upon any qge part, 

or-member (excepting fingular conditions, : whain they 
' mfly. be ſtated) as to its ſubſtance, lightgamd motion - 
cher@heing in ſore Animals aſimple undulation, in others. 
a ſlow creeping, but in the more perieR; an impetuous 
running, or rather flying of the 7ital Spirits ,, neceflarily 
| | required for illuminarion and vivification of the whole, 
| For confirmation, TI ſhall give_you this fingular Experi- 
'. | ment, About the middle of March, the ſperm of Frogs 
' || {according to the number of Pro/ifick Eggs therein contain- 
| ed) ſends forth a multitude of (mall round Creatures, co- 
vered with a black, and moveable Frock, which about the 
end of March, and beginning of April, by the Gyrations 
of a Tail behind, like a Rudder, do ſlowly move their 
bodies in the Water, At this time having opened ſeverals 
of them, 1 found nothing ( apparent to the. naked eye ) 
but a clear thin Membran, under the fore>named black 
Frock, within which were contained a clear Water, and 
ſome ſmall Fibres like Inteſtines, and in the fore-part a 
{mall orifice like a mouth, About the middle. of 4prz/, 
its motion is more vigorous, and the Tripes, within are 
moſt evident, lying in a very fine circularorder, but as yet, 
there is no Veſtige of Heart, Blood, or Liver, &c, About 
the middle of May, the teet formed like ſmall threeds, ap- 
peat chorow the black Coat : within the Breaſt, the Heare 
- then viſible, of a white and Fibrous ſubſtance, the Liver 
T1 : iS 
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Is white,and the Gall therein eafily diſcerned, But (which 
is the head of this Experiment) the Viral Spirit, in. form 
of a clear and pure Water, is manifeftly received by the 
Nervous Heart, and by the contraction thereof tranſmits 
ted to all the Body ,. thorow white tranſparent Veſſels, 
which being full of this Liquor,, do repreſent the Lymph- . 
tick, rather than the' Sanguiferoue Veins, Laſt of all do 
the PreuMatick Veſicles (which in this 4mphibium wpply 
the place oF the Lungs) ariſe in the Breaſt, aſcer wht e 
production, the Lympid and Cryftalin Liquor, while the 
Heart is turgid therewith, ſeems to be red and fiery, but 
in the other Yeſfels, it is of a faint pale colour, untill 
(about, ornear the end of Fune ) the Frock being caſt off, 

_ and a perfe&t Frog formed, the whole Veſlels are full of 
Blood, or a red fubſtance very thin, and clear: the Liyer, 
and Pnexmatick Feſicles, &c, become red, and Roſy, fo 
that the Blood in this Amphibium (whiah'in the more per- 
fe& Animals is firſt compleat) ſeems to be the laſt part in 
attaining its perfeion, 

That Salmozxds, and great Trouts have an aqueous liquor 
which runs thorow their Arteries, and Yeins , before their 
Blood attain the true confiſtency, and ſaturat tinure I am 
certain :- whether it hold in many others, I ſuſpeR, but dar 
not affirm, Hence it may be ( if mens obſervations, were 
frequent in all kind of Anatomical inſpeiFions , in ſeveral 

: Embryo's of every ſpecies) it would be found evident, that 
the Blood inall theſe, called '«24*» hath its immediat origi- 
nal from a ſimple homogeneons, and uniform liquor , and 
doth by gradual and frequent influences of the vital ferment 
of the heart, receive at length the full tinRure,eſfence, and 
ſabſiſtence requiſite for yivification , and illumination of 
che whole members 00669 t 


Whether 


__— 


©  Biſcellany Obſervations, 251 


MC 


— 


Whether this Experiment doth not ſufficiently impugn 
the univerſality of the hearts firſt living, the original TE 
Gall from the tervour, and ebullition-of the Blood, the 
production of the Blood by the Liver, and many other an- 
cient errors, let any judge,who will but take pains to make 
and compare Harveys trials de ove , with this of the Poy- 
wiel or Gyrinus, ab ovo, L 

Yea, if the aqueous liquor, be not one with the vital 
Spirit, and ſubſequent Blood, then my eyes, and taſte are 
altogether erroneous, | | 

Moreover, it were to be wiſhed , that Phy/iriaus would 
not fimply ſtand upon the Galexick ſuppoſetzons of the four 
alledged Components of the Blood,.nor any ſuch, or equi- 
valent fancies of the latter Chymiſts z but that they would 
ſeriouſly examine the firſt original , and riſe chereof from 
the Primigenial juice,or liquamen,the progreſs, and perfec=- 
tion of its tintures, how many renovations, or new tinures 
it is capable of; the vaſt difference between the Blood of 
old and young Animals, ( though, it may be, they are 
both #nivocal ſubſtances, while .in their integrity within 
the Veſſels) with the ſpecifick diſcriminations, not only 
of that of any one Aquatick,trom any Yolatil,or Terreftreal, 
but likewiſe of any one Speczes living inthe lame Elemenc, 
with theſe that enjoy the ſame Aliments, but of a differenc 

Species, And laſtly, the vatiety of particular conſticuti- 

ons, and ſingular properties of individual Animals, radi- 

cated in the fountain of life, or firſt original ofthe Blood, 

It theſe things, and many more, were truly inquired after 

(though the Cook be ſometimes neceſſitated to throw 

away ſome of the-Broth with-the Scum ) 'I doubt nor buc 

the Neoterick Tavention of Transfuſion of Blood, would 
prove altogether ridiculous, and the ancient miſtake of too 

It 2 much 
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252 
much Profuſion of this treaſure by Phlebotomy, might (uf- 
fer ſome reaſonable checks from infallible Experience, and 
ſound reaſons, not here to be mentioned, There are truths 
in Natural Philoſophy, which. (T doubt not ) but ſound 


reaſon and experience will convince the vain world of in 
due time, BE 


-Milcellany Dbſervations. 


—_— 
— 


OBSERVATION XXIIF 


# þ His Obſervation is concerning the aliment andgrowth 
'-& of Plants. The inquiſitive wits of this, and the laſt 
age, having rejeted the old opinion of the earths nouriſh- 
ing of Plants, or being converted into their aliment,; have - 
made many laudable Experiments for finding out the ma- 
terials, and means of their growth, and vegetation, ſuch 
as Sit Francis Bacon's Obſerve of Germination, Helmonts of 
a Willow, and the Noble Ar, Boyl's of a Gourd, 8c, For 
though a Tree be cut down, and the root thereot wax old 
in the earth, and the ſtqck die in the ground; yer through 
the ſentof Water, it will bud, as Fob ſpeaketh, Chap. 
14, 7, $8, 9. Iſhall adda ſhort remark of a Willow grow- 
ing without earth, Upon the 13 of April 1662, I leta 
top branch of the Peach-/eaf'd Willow in a Glaſs-viol,among 
12 ounces of _ Spring Water, with three ſmall buds 
upon'the top thereof , ſcarce yet diſcernable, The firſt 
ten or twelve dayes, little white ſpecks appeared upon the 
fidesof the Willow, like ſmall drops of 2ujck-ſilver, or 
like the firſt Bubbles that ariſe upon the fermentation of 
Ale or Wine, but no conſumption of the Water all this 
time, [Indeed the Gemms, which ſtood three inches above 
the Water,did viſibly (well about the twelfth day, About 
the-fitteenth day, 1 perceived (mallwhite roots within the 
| Water, 


this time the branc 
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Water, -upon ſeyeral places of the Plant, 'and obſerved the 
Liquor grow ſomewhat thick, .and-decay inbulk conſide- 
rably, Having perceived this, Itook another Glaſs of the 
ſame bigneſs, with that wherein the 4ow grew, and 
having filled both” top-tull with Spring. Water, I obſer- 
ved cleatly-the conſumption. of the Water wherein the 
Plant ſtood, to be fo great, that duting May, Func, and 
a creat part of July, every week ( at leaſt ) an ounce and 
an half, or two ounces of it were inſenfibly ſpent : whereas 
the other Water, ſtanding by in an open Veſſel of the ſame 


ſize, madenot waſte of one {pooniul in a whole moneth, 


About the middleof Auguſf,the Water turned very thick, 
and green, like that whereon Duct-weed uſeth to grow, 
and the fair white roots were all obſcured trom the fight, 
although the; Veſlel by the multitude;of roots was not ca- 
pable of the third pot of Water it received-at-firſt, . Atr- 
hes were advanced to half the bignels, 
and a much greater length, than the whole ſtock, ar its 
firſt planting z, and the leaves of as treſh a verdire, as any 
Willow in the fields, Thus, having obſerved, that a. tree 
of four ounces weight, could in three moneths time, and 
little mote, conſume inſenſibly, ſeven or eight times its 
own weight of pure Water, without the warm.-preſervati- 
on of the earth, and by its own.proper digeſtion,to thicken 
the remnant, of the Water, that it might (erve for /oricati- 
03 of the tender fibres of the roots, I took the Glaſs, the 
Tree, andall, and.threw them overa Window, ſuppoſing 
1t needleſs to recruit the Water any more, and judging it 
1mpoſſible without the warm guard of the.earth , x the 
naked Tree could be preſerved in Winter :: yer it had the 
2ood fortune to fall among ſome thick Herbs.in the corner 
of alittle Garden, where ( after it had lica all Winter) ic 
was 
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-was found , and-brought back to me, the branches fairly 
' buddingin April, the whole Tree freſh and green, yer ye- 
ry little Water was left in the Glaſs, by reaſon, as I judg- 
ed, it had tallen upon its fide, Then endeavoured to 
keep'Water about it, but theStock filling the neck of the 
Viol, andthe Roots'the whole body thereof, the ſtarved 
Plant died in May, after it had lived a whole year withone 
earth, From this it would ſeem, that this kind of Tree, 
( and it may be, many moe) doth diflipat inſenſfibly fix 
times more Liquor, than it doth afſimilat, and by confe- 
quence, that a great quantity of moiſture is 'neceflary for 
maintainance of great Woods, Neither is there any way 
ſo advantagious-for draining moiſt ground, whete there are 
no living Springs, as that of planting abundance of Tim« 
ber, which will beſt agree with that kind of ſoyl : tor by 
this means, what was formerly noiſome, and ſuperfluous, 
is now converted partly into the uſeful aliment of theT im- 
ber , and partly ſent abroad -in infenfible exhalations, 
' which (according to the nature of the emitting Plants) 
prove either very noiſome,or wholfſome to the Neighbour- 
Inhabitants, Great care therefore would be had in the 
choiſe of ſuch Trees, as are-to be planted in ſuch moiſt 
ground, as are near to mens dwellings, or places of con» 
curſe, They are not fools, who prefer Firs, and Lime- 
trees in;their Avenues to. Oak and Elme, Let the effects 
of the Atomical exhalations of Alder and Oak upon fine 
Linnen, and white Skins be more particularly noticed, 
Having ſpoken ſomewhat of the aliment and growth of 
Plants, T hall inthe next place give a ſhort hint at the mo- 


tion of their-aliment, eſpecially of Trees. That theali- I 


mentary juice 'of Plants, is much-thinner, than that of 
Animals, no man, 1 ſuppoſe, will deny, ſeing7#at is _ 
| yeye 
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veyed:thorow the! trunck, or body, of the: Plants, by ins 
perceptible\pores:z but #455 ( for the moſt. part). is ſent 
thorow all the members, through-patent'and:maniteſt-Veſs 
ſels, But how the nouriſhing., and! vital jJuicein Plants 
doth move, and by what paſſages, hath not yet. been-made 
knowtt.;by any that; I have:ſeen,. ' I-made once.a-few-Ob- 
ſervations,for trying 'of the-motion bf thealiment:of Trees, 
which bred-in me this-conjeture. 'Thenutritive juice of 
Trees is tranſmitted both to the roots and branches, through 
the heart, orpitch, and woody pores of the Timber, and 
when it is come to the-extream-parts, it_returns:again from 
the tops of the roots and, branches,, between the bark and 
timber, into theſe forenamed interior paſſages, and ſo back 
to the extremities again,. and that continually, ſo. long as 
the life remains, And becauſe the ſubſtance of that skin, 
or bark, which inveſts the fibres ofthe: root, .is. more open 
and porous, than thatwhich is;upon the outward branches: 
therefore it ſeems, that: ſo much as is ſuperadded to:the ſtock 


of the former aliment, trom the earth, is conveyed to the 


heart and pitch, by means of, and:together with, that part 
of the-retrograd juice, which returns from-nouriſhing, and: 
enlivening the. timber of the-root-branches; ( for it is an 
eaſie Experiment, to make the top of any Tree become 
root, by laying it down). and receives the impreſſions of 
the life of the Tree, common to the whole ma(s of ali- 
mentary juice, like the.Chy{ in; Animals mixed with the: 
blood of the Fexi-cave, before it cometo the heart, 

This motion is not to-be thought alwayes alike ſwife, 
or of equal celerity : for the vital juice of the Tree be- 
comes {0 thick andjoleagenous in theWinter, that the mo- 


'F tion thereof to the outward, is ſcarcediſcernable ( though 


the preparation of the Gemmes,both for-leavesand flowers, 
SE. +3 are 
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till November, Then cut off the branch, a'lictle above 
the Compoſt, near.the body of the Tree, and you ſhall 
find it living and freſh, like the reſt of the branches: yea, 
ſmall roots ſhall evidently appear to have come forth under- 
the Compoſt near the bark, but not under the bared place, 
This branch in many kind of Trees being planted, will hold, 
though not in all, Ifay then, ſeing the foreſaid bough is 
nouriſhed from May till November, it is neceffary, that ic 
receive nutriment from the body of the Tree, by the in- 
ternal poroſities thereof : for the bark being diſcontinued 
by excortication, can ſend nothing upward towards the top 
of the bough, and if ir received nothing from the root, it 
would wither ina few dayes, Yea, leave the diſcovered 
part naked, but for a tew dayes, and of neceffity the branch 
dieth, the aliment thereof being exhauſted by the Air, be- 
fore it can reach the extremities of the bough, 

T hat the Fital Balſome of the Tree returns from the ex- 
tremities by the internal bark , and inward fuperfice of the 
external, together with the ſmooth outward part of the 
trunck, although the neceſſity of both timber and bark in 
all Inciſions, and Inoculations, might perſwade the judici- 
ous, and the viſible courſe of the juice of the Sycawor in 
February, and of the Birch in March, upon the cutting of 
any ſmall branch , might convince any curious beholder , 
yet the kzat or calls, that is made upon gratted Trees, will 
better inform the ignorant: for this kxot being alwayes 
upon the ſhoulder, or root of the Graff, and never upon 
the top of the Stock, doth evince clearly, that it is made 
by reftagnation, of the deſcending , and not of the aſcen- 
ding juice: otherwiſe, why doth it not ſwell the top of 
the Stock, as-well as the root of the Graff ? Or why doth 
it not extuberat in any - other _—_ of the Graff 5 Theſe 
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are accidental varices, which can hatdly be ſhunned in Imp. 
ing, ſeing the top of the Stock (except when it is very 
young and ſucculent) doth not receive ſo kindly, as it 
ought, the retrograd ſap, although all that is ſent out to 
the Graff muſt aſcend thorow the pores of the Stock, 
Hence many times a conſiderable part of the Stock is mor- 
tified, becauſe although'abundance of aliment aſcends ro 
the head or top thereof, yet no more of it goes to the 
branches, but what is beſtowed upon the Graff, a grext 
part of the reſt being exhaled by the Air (eſpecally in biz 
Stocks ) and conſequently, the place defrauded of its nou- 
riſhment: no other wayes than when the motion of the 
vital ſap faileth, either in the whole, or ig part, a total 
decay or particular mortification of ſome part neceſſarily 
follows, as in the Stemms of annu1l Plants, and mortified 
tops of the Edrapelous branches ( that I may ſo call them) 
of Willows, Plumbs, &c, we may obſerve every Autumn, 


OBSERVATION XXIV: 
Str, 
&Y Was not alittle ſurpriſed, at the receit of yours, when 
_ | I had conſidered your defire in it, being preſt with two 
 « difficulties, which ſeemed equally hard to evite, The 
&© one, togive you my judgement in a matter wherein I 
& have been (o little converſant my ſelf, and have had the 
© ſteps of no other to follow., never one having hicherto 
& touched that ſubje& in writting; I mean of Coals, an4 
&© other Minerals of that nature, their Courſe, and other 
&« things relating thereunto ;z the obſervation whereof ( I 
& grant) wants not its own pleaſure, and uſefulneſs, The 
©« other, to refuſe the deſire of a friend, when importuned, 
- CE OILY GL <0 
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« rowhom I owe my ſelf, by many obligations, This laft 
« having prevailed, hath determined me to aflay the oyer= 
« coming of the firſt, And though Iam confident , what 
*« account I can give you , ſhall give bur very. little ſatis» 
« faion: yet I adventure to offer it, ſuch as it is, very. 
« freely in the following diſcourſe , wherein you are not ro 
« expeR, that I will meddle with ſomie queſtions, there« 
* anent, which might be more curious, and pleaſant, then 
« profitable, or ſatisfying, ſuch as, if Coal,and Pon 
* which keep one conrſe , and have the tame acci ental 
* qualities , have been created in the deginning , in their 
** pertetion, as wee now find them, and ſince that time 
* only preſerved, as they werecreated for the uſe of men, 
*to whom all ſublunary things were made ſubfervient? 
« Or, it they have been but produced gradually, as they 
* ſpeak of Gold, and other Minerals, by the influence of 
* the $u2, in the bowels of the Earth? And if their pro- 
* duction be of that nature , out of what matter they are 
** formed 2 Theſe things being above my reach, I ſhall leave 
* their inquiry, to thoſe that are knowing in the ſecrets of 
* Nature, and ſhall therefore give you a narration, of 
** what either I have obſerved of theſe things, which oc- 
* curr in the Winning of Coal in my own Experience, or by 
* converſing with others of more-experience than:my ſelf, 
* in doing whereof, I ſhall follow this Method, 

Firſt, I ſhall ſpeak of theſe things'that are common'to all 
Coal, wherein they: all agree,and which ates as it were,efſen- 
tial to all, and of there differences, which are bur acciden=- 
tal, and gradual ſometimes, and yet are abundantly conſpi- 
cuous, and cauſeth different effe&s in rhe-worki2e z; as their 
Dipps and Riſe, and: Streek, tor (o are they termed, 

Secondly ,of ſome things, which are but accidental to Coal, 
Kk 2 and 
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"and yer ſo ordinary, that ſcarcely any is found without 
them , in leſſer or greater degrees; ſuch are Gae's , and 
Dykes.that alter the natural Courſe of the Metals, very in- 
cident to every Coal, though in ſome leſs frequent, con- 
form to the nature and kind of the ground , where the 


i 


—— 


' . Coal is, 


Thirdly, T ſhall ſpeak ſomething of Damps, and of their 

different cauſes, and effeRs : of Wild-fire, and other ſuch 
_ likethings, which are met with in the working of Coal, 
__ Andlaſtly, ofthe beſt way for trying grounds to find 
Coal, where never any hath been hitherto diſcovered : of 
carrying on of Levels , for draining the water of Coal and 
making it workable, 

It is tobe cofidered, that all Free-ſfone, though of diffes 
rent natures, hath the ſame courſe, with the Coal, that ly 
Either above them, or below them , except it be accident- 
- ally, interrupted : therefore, whatſoever is ſpoken of the 
one; is applicable to the other, And ſo we find in Dig- 
ging or Sinking, that after the Clay is paſt, which keeps no 
courſe, all Metals, as Stone, and T:lles ( which are Seems of 
black Scone, and participat much of the nature of Coal) ly 
one above another, and keep a regular Conrſe ; wherein the 
. three things moſt remarkable aretheir Dipp, and Riſe, and 
their Sereek, as it is termed, 

The Dipp, and Riſe, arenothing but a: declining of the 
whole body of the Metals, And this general holds,that 
all of them from their Cexter riſes, till they be at the very 
- ſurface of the Zarth, ſome only at a foot or two foot, 
ſome at anells diſtance from the ſurtace, which is here 
termed 2 Cropping : and whether Coal or Stoxe, the nearer 
they come to the 'ſurtace , the ſofter they become , ee” 
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laſt they are converted, if it be a Stone, toa very Sand, and 
if Coal, to 4 Droſs,which will not burn, 

This d&clining or Dipping , of the Coal, is ſometimes 
oreater, and ſenſible, ſometimes leſſer, and almoſt inſen- 
ſible, There being ſome, that if you conſider the decli- 
nation, it will-not be found one foot in ten 5 ſome one 
foot in twenty, or one in thirty, Whereas in others it will 
be one foot in three, or one in five, And ſometimes ir 
hath its Courſe from the Cepter of the Earth, almoſt ina 
perpendicular to the ſurface, it cutting ir, near to a right 
Angle, The fiſt ſort, they term Flate-broad-coal, in te- 
eard of the plainneſs , and evenneſs of its Courſe, The 
next, they call Hinging-coal, The laſt is called Fdge- 
Coal, The firſt is the moſt profitable , in regard, that 
it's long before the Coal-hewers can reach the Cropp, and 
conſequently the more of it is workable, The ſecond and 
third fort, are ſometimes of their own nature , more firm, 
and ficter for burning, bur leſs oft them can be reached in 
working. The Cowrſe of all the three is moſt perceptible 
inthe three following Schematiſms, | 
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Figure 1, 


C D 


In all the three Figures, the point B is the Cropp of the 
Coal, The Line BC is the body of the Coal declining 
or the Dipp from the Cropp, AC is the perpendicular, 
falling from the Horizontal Line, wheteby the true decli- 
nation or Dipp of the Coal is found. So that after you have 
found your Coal at B, you muſt ſet down your Sizk at the 
Poinr A, In the Flat-broad-Coal, which we ſuppoſe only 
to decline, three fathoms in fixty ;the Sink, that anſwers 
to the-petpendicular A C, will be of deepneſs _ {a- 
thoms, 
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thoms, Itthe diſtance B A, be ſuppoſed to be 120fa- 
thoms alongſt the Graſs, or ſurface, then will the deep- 
neſs of the $:7zk be fix tathom , and ſo forth, In the ſe- 
cond, if-the Coal be ſuppoſed to decline one fathom in 
three, the Sink A C, being ſet down at the ſame diſtance 
from the Crepp B, with the former, it will prove thirty fa- 
thom deep, Tf the ſaid diſtance be doubled, it becomes 
ſixty fachom deep, and ſo forth, In the third, keeping 
that ſame diſtance alongſt the ſurface, you ſhall not encoun- 
ter the Coal with a Perpendicular $iz4, becauſe ot its great 
declination, and therefore through want of Air, and other 
difficulties, you cannot dig ſo deep, as is neceſſary to that. 
effe&t, except the Sink ſhould be made to decline, as doth 
the Line AD. All thele Pipps are to be ſeen in ſeveral 
places of Lothian, The fiiſt is moſt conſpicuous in the 
Earl of Wintons ground at Tranent, where the Coal, and 
other Metals are extraordinary flat and even, The ſes 
cond is within the ſaid Lordſhip of Tranent, in apiece of 
ground, called Weſter- Fanſide, The third in Lonhead of 
Laſwaid, which pertains to Sir Fohn Nicolſon of Nicolſon : 
and in many other places, one may ſee very different de- 
clinations, who is curious to obſerve them, 

From this general poſition of the w- and -Cropp of all 
free Metals, there is one conſequent, whichis no uncouth 
Obſervation, namely that theſe Metals rifing from their 
Dipp to a Cropp, every one of them riſeth in their proper 
courſe, if none of thele things whereof we ſhall treat here- 
after interveen, and make an alteration, that is the Coal or 
Stone, which is loweſt, comes farreſt out in its Cropping, 
which is eaſily underſtood by the ſubſequent Schematiſm, 


Wherein 
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Figure 4, 


C 


Wherein the Line AM repreſents the ſurface of the 
Earth, CD, EF, GH, IK, LM, are fo many ſeve- 
ral Metals, lying in courſe one above another, Suppoſe 
CD werea Stoxe, and the Reof of the Goal E F (tor fo 
they term the $roxe, immediatly next above the Coal) and 
GH, IK, were other two Szoxes , interveening be- 
tween the Coals E F, and L M, then it the Cropp of the 
uppermoſt Col be tound at F, the Crop of the Sroxe above 
it, muſt be found back, at che point D, 2nd the Cropp of 
the Coal under it, which is L M, muſt be found art M, And 
this diſtance of Cropp is proportioned by the length of the 
perpendicular between them, and the quantity of their de- 
clination. For, the more even and flat a Coal is in its 
courſe, and other Metals , above and below, the farder 
doth the Cropp of the loweſt Coal advance betore the Cropp 
of the uppermoſt, For illuſtration whereof, let us ſup- 
pole in two ſeveral grounds, two Coals, between which, 
there is: an equal diſtance of perpendicular, And ſnppoſe 
the Metals in the one ground to decline at 13 to 24, the 
other at 13 to 16, then will the diſtance between the 
Cropps in the two grounds be very conſiderable, as may be 
repreſented by the two following Figures, 

Figure 
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Suppoſe then, that DI, is of equal length in both T1/ 
angles, which is the perpendicular, between the two.Coals: 

et D F in the fifth Figure, is much longer than D F in 
the 6, And the reaſon is evident, becauſe the Angle 
DIE, inthe 5, isgreater then the 4»ele DIF inthe 6: 
and therefore the Baſe D F, which is [ubtended by the 
greater Angle in the 5, muſt be greater then the Baſe D F, 
which is ſubtended by the leſſer Angle in the 6, which Eu- 
clide proves in his 24 Propoſition of his firſt Book, and is 
demonſtrat by Proclis in the Scholium to the 4 Propoſiti- 
0x of the ſame Book, 

By this is made to appear the proficableneſs of a Flat- 
Coal, beyond a Hinging-Coal , which was tguched before, 
in regard thet having the S$izks of equal deepnefs-in-hoth, 
there is much more of the Flater-Coal to be wroughe, be- 
tore it Cropp out, then of the Z;nging, as theres a diffe- 
rence between :the Lines DP in the fit" and ſecond FH 
Sree, or between the Lines: IF, ” thefame,/ » 


If it be enquired, if in riſing grounds, where there is a 
conſiderable aſcent above ground, the Coal keeps a propor- 
tion in its Riſing and Dipping with the aſcent and deſcent of 
the ground above ? I anſwer , there is no certain and con- 
ſtant proportion Kept, whatever ſometimes may happen, 
For Ive obſerved ſome Coals upon grounds of a conlide- 
rable aſcent , and their Dipp run-quite contrary ro the de- 
ſcent:of the Hill: and ethers haye had a quite contrary 
courſe to that, and have declined , or dipped with the de- 
clination of the ground above, Bur in the Streek (where 
of I ſhall ſpeak a little hereafter) there is more proportion 
ordinarily to be remarked, 

There remains only one Queſtion abont the Dipps, and 
Rifings of Coals, which I ſhall a little conſider, having en- 
countered different judgements anent it, in converſing 
with perſons, who had experience in Coal, viz, whether 
Coal and other Metals, after they have declined ſuch a 
length from their Cropp, ſuppoſe from 77eſt to Baſt, take 
another _ , and riſe to rhe ſame point, to which tor- 
merly they dipped * 


| Figure  £ 
©: 


As if the Coal di ped from A, which is the Cropp, to B, 
which ſhould be the Center of that Body ; and atcer that 
zZiſeto C 2 Or if it ſhould contiaue its declination thorow 
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B to D, which is 4-tipodes tous £ Tiſhall not offer to de-' 
termine in a matter wherein there can be ſo little certainty 
attained, but thall give my opinion, which is founded 
upon the experience I have had, and Obſervations T have 
had occaſion to make on that Head, Andfirſt, find i 
all theſe Coals, wherein no contrary Cropp or Riſgeould 
be viſible, there are invincible obftruQions z aseithE?, the 
have been near the Sea, and have dipped that way z and 7 
if they took any contrary courſe , the cropping behoved to 
be in the Jeeps, and ſono acceſs to trace them, Or-next, 
they have d:pped towards the foot of a Mountain, and fo 
the ground above riſing the ſame way which they declined; 
their courſe could not be purſued, till a contrary rifing 
ſhould be diſcerned, Or thirdly , they have encountered 
ſome Gae, or Dyke, which harh cut them off, before they 
came to their full 4ipp, and thus their courſe was obſtract- 
ed, Now, thofe that have been acquainted with no other 
Coals but ſuch, I think-it not ſtrange, if ic be hard to pere 
ſwade them of thoſe things they have adt ſeen, Bur be= 
fides all thoſe kinds, 1 have ſeen others, whoſe conerary 
riſing and dipping have either been viſible to the eye, or 
demonſtrable by reaſon, For example, I have entered 
under ground, as it were at the point C, at the very Grafs- 
cropp, and have gone following the dzpp of that Eval to the 
point B, at which the conrſe hath altered , and carried me 
out at the Graſs at A, which are two contrary points of 
the Compaſs, And that alteration of courſe was not oc- 
calioned by any Gae, or trouble, which ſometimes have 
that effect, the ground being very clean, and good Me- 
tals, keeping their courſe moſt regularly, | 
Thereare other inſtances for confirming my experience, 
in helds, which are ſo large J _ 'tis impoſſible to _ 
2 the 
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the Coul {d far to the Dipp, it falling deep, and ſo wants Ze. 
vel for: conveying water trom it,or wants Air,for following 
it to ſuch a deepneſs, as to overtake its Center , where it 
takes acontrary . courſe, and yet the contrary Cropp hath 
been,ygdtght in ſeveral places, which is evident to be a 
part ofeſte ſamebody, withthe other, both by the nature 
of the "Gol it ſelf, by the Metals lying above it, and the 
Coals below it, all which keeping the ſame Corſe , except 
when they encounter troubles, which ate incident to ſome 
parcels of ground, more than to.others, Thegreateſt field 
I know wherein this is conſpicuous , is in © id-lothian 
whereis to be found, the cropping of a Coal of a confide- 
rable thickneſs, which is termed their great-ſeam, or Main- 
coal, and the other Coals lying below it, which may be 
traced in the order following, At Preſfton-Grange theſe 
Cots are found dipping to the N W, and riſing to the 
S B, which have been wrought up to Wallifoord: trom 
thaealong by the foot of Faxſ;de Hill, the ipp lying in the 
Lands of Taneres&; which marches therewith on the North, 
From:thence it:runs chrongh the ground of Carberry, eve- 
ry one of theſe grounds from Preffonx-Gringe, Giving Ze- 
well to:another, From thence, througha part of the Lands 
of Seaton, and next throngh a piece of ground belonging 
tothe Family of Buccleagh, called Condon : and through 
Weft-houfes, which belongs to the Zarl of Lothian, and at 
-Cockpen, and Stobhill, from thenceruns through to Caring- 
ton-Mill , all which is a courſe, which in Srreek lyes near 
T0 SW, and 'N W, and will be in length abour eight 
miles, From thence, 'the courſe of the Coa! turns, and is 
found in the Barony of Carinzton, White-hill Ramſay, Gil- 
merton, and from thence taking its Dipp, quite contrary 
x0 whac it had before, che other Dipping N and NW, 
or 
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or N E, according to the turn of the Szreek, it Dipps there 
S$.SE, &c, and trom Gilmerton, it is found at Burniſtone, 
a piece of ground belonging tothe Zarl of Lauderdale: and 
from thence at the Magdalen Pans, where the turn of the 
cropp being within the Sea, is not ſeen, cill-it be found at 
Prefton-Grange, where we began toremark its counſe, The 
parcel of ground,. under which this great body of Coa/lyes, 
is of a conſiderable extent, it being eight miles in length, 
and five or fix in breadth ; in regard whereof many other 
Coals are found lying above the greatCoal,the cropps where 
of doth not come near the Cropp of it, by a conliderable 
diſtance, 
Though this inſtance alone, may ſufficiently convince, 
yet I ſhall not be unwilling to give another. The parcel 
ot ground, in which this Coal is found, is fot of fo great an 


extent, as the other, and therefore its courſe may be the 


moreeafily traced, For the greateſt|part, itbelongs tothe 
Earl of Winton, and lyes within the Lordſhip of Tranent, 
whole contrary Cropps, are moſt conſpicudus, This great 
Coal,which is 10,0r #2 foot thick(beginning ic the beadiof 
the Toutfof Traxext) where it hath been wrought, runs 
S W towards the march of the'Lands of Z/phingeſton , be- 
longing to the Lord Regiſter , and continues in that ſame 
courſe, till it come near to the houſe , and forthe moſt pare 


dipping to theSE, And near the houſe, the Cropp is turn- 


ed downward towards the march between El/phingfton and 
Ormiſton , where the dipp is contrary tothe tormer, And 
from Elphizgſton-mains, it takes its courſe almoſt round, 
through the Lands of Paſtor , and returns to the Toun of 
Tranent where it began ., -which body of-Coal wiil bein 
length two miles, - and in {ome places, as much in breadth, 
'Now,l1 leave it to the;judgement of any perſon, if therebe 
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not more reaſon to perſwade, that this ſhould be the natu- 
ral courſe of theſe cHincrals, where ſuch pregnable inſtan- 
ces, to evince it, are found , then to conclude the contrary 
from theſe Coals , the coarſe whereof cannot be followed, 
becauſe of the invincible-impediments, T mentioned before, 
Howevet, I leave every one to be determined, by his own 
opinion;'and ſhall be ſatisfied ro-injoy my own, till theſe of 
more experience convince me of the contrary, 

" There are ſome other things farder to-be remarked a- 
bout the Dipp, and Riſe of Coals, which ( poſſibly ) every 
one hath not feen, they being ſo: vety rare , atid therefore 
are ndt fit here to be paſſed without being conſidered, One 
is, of a Coat, which having that contrary Dipp and Riſe, 
(whereof have been ſpeaking) in one of the cropps, hath 
not come out to the Graſs, and terminat ; bue after it hath 
riſen a conſiderable way in its contrary conrſe, in ſtead of 
Cropping out, hath takena Dipp towards the ſame point, 
to which it. dipped firſt, and ſo having dipped to the Center 
of its courſe, it hath riſez again, and cropped to the contrary 
point, as is to be ſeen 1n this eight Figure, | 


Fignre 8, EE 
W : B 
IA = / 


A 


Where A B is the (urfaceof the Earth, The point B 
is the Cropp of a Coal dipping from N W,to the SE, From 
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C itrakes its riſe, and coxrſe to a contrary Crop, towards 
the point F, where the dead Cropp ought tobefound, Bur 
in ſtead of going that length, it takes another cogrſe from 
the point E,dipping S Etowards D,from which it takes its 
ric, and continues it to the paint A, where it rerminats, 
anhwherethe dead Cropp is tound, Tgrant, thatic meets 
with a trouble , or Gar, at the point E, which ſeems to be 
checauſe, why its natural coxrſe is changed, But its very 
extraordinary to ſee ſuch an effe&, Bur of this afterwards, 
in its own plice, * = | 
There is yet another thing to be remarked, in the dipps, 
and riſings of Coals, which is this, In the moſt part of 
Coals, that have their courſe from dipp to cropp, without the 
intervention of a dyke or gaz, the declination is ſtraight 
down, from the horizontal line drawn from the poiat of the 
cropp, 'to the fardeſt point of thed:ipp, That is , the Coat 
declining from that point in a right line , makes with the 
horizonral line, a right lined angle , angulus redilinens, 
though in ſome the angle is more acare, and in others leſ: 
as is to be ſeen in the firſt , and ſecond figutes , where A 
being the. horizontal Line., and B the cropp, B C is the 
bedy of the Coal declining, which meeting with AB in the 
point B, conftitutes a r#2 ht lined angle,and where ABC in 
the ſecond figure, is a greater ang/e,then ABC ia thefirſt, 
Yer I have ſeena Coal, the bo y whereof from the.dipp, ar 
fardeſt point of dclinatien, had its r/ſe towards the cropp 
very inſenfibly, it being Fatt, and then began to be more 
ſenſible, till ar laſt coming near to the furface of the Earth, 
it takes in a ſudden ſuch a rsſe,that from declining one foot 
-of 12 or 14, it declines now one foot of three, as.miay be 
made evident from this following Figure, Se 


Figure 
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Where AB is the Line drawn from the extream poines 
of- the Cropp, right horizontal, The body of the Co! 
riſing inſenſtbly, is D'C, But afſoon as it comes to C, ir 
_ riſeth wictha great aſcent till it Cropp out at A, Here you 
ſee, that in ſtead of one ſide of a Triangle, which the courſe 
of other Coals in their r5ſing,or in their declination makes; 
this Coa{ in riſing makes two ſides,namely D C,'and C A, 
the Figure D BC A being quadrilateral, The. Coal of 
this my was really wroughr,and is yet viſivle in its waſte, 
Where there is found no Gae or Dyke to make this alte- 
ration, = | | _ 
Theſe are the chief things that I have thought worthy 
of Obſervation in the Dipps, and Riſings of . Coals, and 
therefore I come now to touch a little the other part of 
their courſe, which is commonly termed the $Streek of a 
Coal, To make intelligible.to thale, who are not expe- 
rimentally acquainted. with Coal, this texm, or what the 
$treekis, we muſt lay this foundation, -that the Coal isa 
Phyſical Body, and ſo hath: its three principal dimenſions 
which doccanfficure it ſo, 21s, Longitude, Latitude, and 
Profundit fs Larka le that part contained between its 
extream lines, which is meaſurable by its ſurfage, to which 
> - its 
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irs dipping and riſing, though alwayes incident, yet is but 
accidental, Its Beſnndicy is tobe meaſured by the diſtance, 
between the two ſurfaces, immediatly next to it, aboye and 


below: which are termed in Cn its Roof and Pave- 


ment, becauſe of the reſemblance they have to the Roof, 
and Pavement of a houſe, The Longitude is nothing elſe 
but what is termed by the Coal-hewers, the Streek, ' For. 
if you imagine a Line drawn along: the extream points of 
the Riſe, or Cropp of the Coal, that is properly the Streek 
of the Coal, 

There are but few things to be remarked, as to this 
part of Coal: only firſt to find how it lyes, to what poines 
of the Compaſs it moves. For knowing whereof, there 
is this general Rule, that, having found your Dipp and 
Riſe, to what ever Points that Courſe 15 direted, the 
Streek is to the quite contrary. For ſuppoſing a Coal Dipp 
SE, the ewo points, that reſpe& the Dipp and Riſe, mu 
beSE, and N W, being the points oppoſite one to-ano- 
ther, Then it muſt needs follow, that the Streeþ muſt 
rnnSW, and N E, which two coarſes divides the Com- 
paſs, at right Angles, And therefore, where a Coal is 
tound to have contrary Dipps, and Rifings, they declin= 
ing ſometimes to all che Points of the Compaſs (whereof 
there hath been given two-notable inſtances before) it muſt 
needs follow, that there be alſo contrary StreeRs, and ſo 


the Srreek of a Body ofCoal is ſometimes found to deſcribe ._ 


a round figure, though not perfectly circular, and ſomtimes 
a multangular figure, For. it cannot be ſuppoſed that the 
Streek makes alwayes a right Line,between the two points, 
from which it is reckoned, For example, between the 
L aird of Preſton-grange his houſe at FRE ae ,. andthe 
$tob-hill,there are the Streeks of ſeveral Coals,lying one a- 
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bove another, which will be of leagch, about ſeven or eight 
miles, lying car goa $W;, and NE, yet the Cropps of 
the ſaid Coals. ( their dipp, and riſe, being N W, and S E) 
are ſometimes farder advanced towards the $ E, ſometimes 
farder back towards the N W, by che difference of a mile, 
and this generally occationed by the eacounter of a Dyke 
or Gae,' whereof hereafter, - LY E-3 
The ſame queſtion , that occurred in the Coals dipping 


towards a Hill, or riſing above ground, comes to be in= |} 


quired into here z viz, If a Coal encountering an alcene, 
or Brae above ground in its Streek, riſes alſo with the 
ground, and keeps its aſcent? I anſwer, I have found ic 
A in all the Coals I have ever ſeen of thar-nature, G@D in 
his providence, having {o,ordered ic, that thereby it may 
be the more uſeful,in regard more thereof may be wrought 
by one Zevel or Aquadud?, by which the Water is convey= 
ed away, as afterwards will be obſerved in (peaking to Le 
els, 'For confirmation whereof, I-ſhall briag inſtances 
both of Coals, that declines towards the Hill, and of others 
that declines with the ſame 4pp, the Hill hath it ſelf, In 
the Coals of Bonhard, Grange, Kingl4ſ). and. K1nneil, 
which keep all one general courſe, the a(cent aboveground 
is from the Sea, (which 1yes North!) towards the South, 
or thereabout; the Cos! dipps or declines towards the 
N W. and ſo conſequently res tothe SE. The Streek 


- of theſe Cogls,is from the NE to $ W,which flops alongs 


the Hill, and comes-up to the top thereof ro the Welt- 
ward of the Houſe of 8enhsrd. Now, infiaking in that 
ground, if an equal propottion be kept, in all the Sixks 
| Ai the Cropp, and 24uit allowance given forthe different 
Riſing: ibave ground, :the- Siyks will be near of an equal 
deepneſs along all theSrreck, So thata —_ the 

| "Sons 


WT; 


round, | 
; Another inſtance is from the Coals within the Lordſhip 
of Tranent, the pp whereof is of another cowr/e, being 
contrary to the deſcent of the Hill, vrz, the Col d:/pping 
to the SE, and confequently the Streeb running SW, 
and N E, where the ſame is to be obſerved that was' ſeen 
in the other, anent the equality of the deepnefs of Siyhs 
along the Srreek, with the ſame allowances, and exceptions 
before mentioned. ' *' Ones 1 0 | 
Some have been of opinion that Streets of -Coals ly ge- 
nerally South and:North, or to ſome of the points near to 
theſe two Cardinal. ones, between South and SW. : 
North and N E, as South and by Weſt, - and North and 
by Eaft, &r, To which general T canto agtee; fttte- 
gard of what: Þ have. before made evieently' # pears Tip 
that ſomte Coals have their 'croppizes towards all the poin 
of the Compals, and the $#reeks- being regulated by the 
Cropps,they muſt neceffarily be judged to have their courſes 
proportioned to theirs: ſo' that" if a Co! dipp-to the true 
Notth, and riſe to the Sonth, the Sireek muſt be Eaſt, and 
Mm 2 Weſt, 
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Weſt, However, T acknowledge two things, fot con- 
firming that opinion, | 

Firſt, that of all the Coals I ever have ſeen, where-the(e 
contrary dipps and riſings, could not be traced , and made 
vifible,theSreek hathinclined to thoſe points of South and : 
North, But I muſt atſo confeſs , -that they are but few 

have.ſeen, in reſped of what T have not ſeen, and ſo if any 
others experience, who have ſeen more, -contradict mine, T 
ſhall willingly yeeld, and not be cenacious, | 

Next, in theſe Coals, which I inftanced, that have their 
Croppe all the Points,and conſequently their Sereeks,and 
in others of the ſame nature,which I have ſeen, and not in- 
Nanced, T found that part ofthe Streek, which lyes towards 
theſe Curdinal points, tobe the greateſt, being double, or 
Triple to.the other Sreeks in length, + So that when 'the 
Streek, that lyes either along the one Cropp, or the other, 
'towards the S W, and N E;, will be ſeyen miles in length, 
that lying S'E, and N W, will be but four, and-ſometimes 
leſs, And this is all the account I can give, of that part of 
Coal, called the Streek, 

The ſecond thing T promiſed to ſpeak of, was of ſome 
things, - which.are but accidental to Coals, and yer ſo or- 
dinary, that hardly are any found' withour:them in leſſer, 
-Or.greater degree, ſuch are Gae's, and Dykes, which alters 
Their.natural cowrſe, and they being.the occafion of ſo much 
Trouble, inthe working of Coal, and following its _— 
the Coal-hewers call them ordinarily by-that nameTrouble. 
"This Trowble or Gate then, isa Body of Metal falling in upon 
- the courſe of-the Coal, or Free-ſtone, ebſtruing, or al- 

ering cheir.kindly and-natural courſe, keeping no regular 
aſe it ſelf, and being of natare alwayes difterent from the 
Metal, whoſe -courſe it interrupts, And thele.Gae's ys 
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{er alſo among themſelves, in their nature, and in their 
courſe they keep: or more properly in the way wherein 
they encounter other Meral/s, and in their effteAs, In 
their natute, for ſome of them confiſts of an impregnable 
Whin-Reck, or Flinty-Srone, thorow-which it-is almoſt 
impoſſibleto work : and it there be a neceflity to cut them 
thorow, it is done at a-yaſt expence, and takes a long time, 
and muſt be-cut open'to the ſurface of the earth, it being 
impoſſible te Mine it under ground, Some of them are 
again of Stacy like a Free-ſtone, but feems rather an abor- 
tive ofnature,'they having no rule in their courſe,by which 
2 man can follow them, nor can their ſtone be uſeful, = 
In their encountering of Ceals, or Free-ftone, ſome- 
times they encounter them in the Dip, and ſometimes in - 
the Streek, and ſometimes between the two, Theſe that 
are met with in following the Dipp of the-Coal., 1y along 
the Streek thereof, For-example, if the Coal Dipp SE, 
theGae lies NE, and SW, Theſs that are encountered 
.in-the Srreek,lyes to the Dipp and Riſe : ſo the Coal Streek- 
ing NE, and SW, the Gee is found to ly $S E,and N-W, 
.Others of-them, lyes between Srreek and Dzpp, thar is to 
ſome point between -the two : as the Streek being. SW, 
and 'N E, and the Dippand Riſe SE, and N W, there 
-may be a Gae found lying WS W, and ENE, Now, 
when I ſpeak of a-Gae's lying to ſuch Points of the Com- 
paſs, this deth not contradict what was ſaid before, that 
they had no regular courſe themſelves, My meaning be- 
ing, that thoughthey have a certain length, lying between 
two points, and a'thickneſs between-two Metalls, yet by 
the Metal of the Ge it (elf, it is impoſſible to know its 
Coxrſe, as it is in other Metalls of Coalor Free-ftone, whoſe 
Courſes are diſcernable atthe faiſt view, | | 
Thew 
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_ [Their effects are different, a5: their nature and courſe 
are different : only they agree'in thele two generals. Firk, 
that all of them renders that part of the Coal, that comes 
neareſt to them, unproficable and uſeleſs, though ſome leſs, 


and ſome more, they being unfit for burning, And it is 


remarked, that theſe Gaes thar conſiſts of Whin-roch, rren- 
ders the Coal next to it, as if it werealready bwine,: being 
ſodried, that it moulders in handling it, In others, the 
Coal is not altogether ſo ill, and yet its nature; is altered, 
from what it is at a diſtance from the Gae, The next ge- 
neral_ is, that. all of them alters the natural coxrſe of the 
Coal in leſs or more, {ome of them making it Dripp: much 
more then its oy courſe, which they call Down-gacs : 
Some again making their rife much more than their coarſe, 


which they call Yp-gaes, Others making an alteration as 
to the Streek, cauſing it go out beyond its ardinary bounds, 


as we obſerved before in that great Sreek of Coal between 
- Prefton-Grange and Stobhill, _ 

Now it is to be conſidered, that when in working of a 
Coal, whether to the Dipp, or Riſe, or Streek, one of theſe 
Gaes is encountered with,: the Coal is quite cut off, and as 
it were terminat : {o that you fee nothing where the Coal 
ſhould be, ; but either-a Stowe, .or Clay, or rotten Till, or 
ſome ſuch thing, And the pratique of Coalleyy is to trace 
the courſe of the Coalthrough that, till you overtake it in 


the other fide, And belore any thing be aid to that, part, 


'you muſt notice, that! fome Gaes are of greater force than 
others, and their influence upon the courſe of other Me- 
talls greater, whence you hall ſee a threefold effeF, One 
is, that by-ſome great Gaes, which a Coal meets with. 
is quite cut off, ſo, that inthe other ſide thereof, there 
not a veſtice of that Coa/, or of any other Meral —_ Wa. 
above 
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2bove it, orbelow ir, tobe {een; And. if 'there be any 
other Coal, as ſometimes there are, they are quite diffe- 
rent from them of the other fide, I ſaid by ſome, becauſe 
there is one inſtance to the contrary, which is ſomewhat 
ſingular, In the Earl of Wintos's ground at Cockeny, there 
is tound a courſe of Coals and Free-ſtone, dipping to the 
SE in the Zinks $ and upon the full-ſea-wark, thete is: 2 
trad or courſe of Whin-rocks lying E and W, underneath 
which theſe Coals and Szoxes comes thorow without alte» 
ration of courſe, and are foun4 within the Sea-mwark, with 
the ſame Dipp and Riſe upon the Notth fide, they hail 
upon the South ſide of the ſaid Rocks : 2nd yet the Coll is 
encountered upon the South hand by a-Gae under ground, 
through which it pafſeth, not without a condiderable alte- 
1ation, jg 

The greateſt of theſe Gaes, that I know, is that which 
takes.its beginning;. that we ſee on Land;--at the' Harbour 
of the Pans, Called Achiſons-Haven, which hathibeeh cut 
by Preſfon-Grange, for Level to his Coal, and goes from 
that to Seton , Which may be traced above ground, almoſt 
the whole way ; and hath been'cut-at Serow ; for ſerving 
the Level ot that. Coal now wrought at Tranext, From 
thence it-pafſeth through the fields of Zong-Neddry,a place' 
pertaining to the Earl of Fintox, and through the Coats, 
which pertains tothe Earl of Hadington , till it joyn with 
Pancreck-hills, a tra gf Rocky Monntains, -from whence! 
it is traceable to Zinton-bridges, where: it; is viſible uy the: 
Water, the Water of 7ys ialling-over it,--and making a 


Lin, which they call Linton-Ling from thence ro: the 


Eaſt-ſea, And it is known by Sea-men, that it keeps a 
courſe thorow the Firth from Achiſons+ bawen , (whence 
we reckoned ity.beginnigg upon Land) towards the _ 
anc 
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2nd N W, it being found'to:the Southward of 7nch-keith, 
and before Zeith, where ſtands 2 Beacon, and fo can be 
traced to the North Shore, 

The ſecond effe of Gaes, is-tocnt off the Coal quite, 
as toa part of the field, ſo that in the other fide, having 
| Pietced:the Gar, you ſhall not find the Coal, and poſfibly 
notwithin a quarter of a mile of the Gae, which cuts ir off, 
and at that place ſhall only find the Cropp and the Body 
Dipping,as it did before it was cut offzand it you ſhall mea- 
ſure between that fide of the Gas, where you loſt your Coal 
(I ſuppoſe the Coal then being 24 fathom from the Graſs) 
to the place where the Coal in the other fide of the Gee 
ſhall be found at the fame deepneſs, it will be near 500 
paces, For making this more intelligible, ler us ſuppoſe 
a Coal Dipping SE, and in working to the Dzpp, there is 
a Gae encountered with (This was really done in a piece 
_ of ground I know, and ſo it is no meer ſuppoſttion)at which 
Gae the Coal iscut off, for finding whereof the Gae is pier- 
ced, and nothing found in the other fide, iz. in the 
SE fide of the Gae, but at more than 100 paces diſtant, 
the Crop of a Coal, which lyes under the Coal, that was 
loſt, was ſoand, ' after which it was eafte to frnd the other, 
Now, that it was the ſame Coal, that was loſt, upon the 
North fide of the Gae, is not only evident, by the kind of 
Coal, and all the Metals above, and below keeping the 
ſame cosrfe, but by this, that the Gaze wearing out towards 
the: Weſt, 'the two parts of the Coal that was ſeparated by 
it, joynes: themſelves again, and continues in one body, 
as they: were before ſeparation, | 

Thelaſt effe& of the Gar is, -that it doth not quite cut 
offthe Coal from the other {ide of ic, but makes an altera- 
tion inthe- courſe; eitheriin the Dzpp, orin the Riſe, - 

4s Streek, 
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Streek, as was before noted : ſo that in meeting with. one 
of theſe Gaes, having confidered its nature, and piercedir, 
the Coal will be found in the other fide, immediatly touch- 
ing the Gae, but with an alteration of courfe, Now, . in. 
theſe two laſt effedts, ſince the Coal is not totally cur off, 
it will be worth the inquiry, to find the ſureſt way of re«: 
covering the Coal after it is loſt, Therefore, where the 
Coal is not cut off, by a conſiderable diſtance, and having 
pierced the Gae, 1t is not to be found in the other fide, 
you are to conſider well the nature of the Metals you find 
approach to the Gae,and if they be ſach;whether Stone, or 
Coal, as you know to ly under the Coal that you haveloſt,. 
then you may be ſure the Coal is to be found above in its: 
courſe, which is to be traced by the Dzipp of the Metals 
you find, As ſometimes I have ſeen, whena Coal hath 
been cut off by a Gae, happly there is another Coal under 
it 12 fathom, after the Gae hath been pierced, and the loſt 
Coal not coming near to it in the other fide, that hath been 
found there, by which it was certainly concluded, that the 
uppermoſt Coal behoved to be there alſo, though a little 
back, conform to its courſe, But, it the Metals or Coals, 
under the loſt Coal, hath not been known, then you are 
to take notice of the Dipp and Riſe of theſe Metals, you 
find on the other fide of the Gae, which you have pierced, 
and making that your rule, range back ower the Metals, con- 
torm to the direction to be given afterwards,” and you ſhall 
find the Cropp of the Coal you want, and atter which you 
were inquiring, | 
W here the Coal isnot quite cut off by the Gae,but hath 
ts courſe only altered, you are to conſider, in tearching for 
it, before you pierce your Gae, that which the Coal-hew- 
ers term the Yiſe, or ſome of them the ppeyſe of the Gar, 
Nn which 
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which in effe@ is nothing elſe, ' bnta dark weſtice of the 
Dipp or Riſe, that the body which now confticutes the 
Gaz, ſhould have had naturally, if it had been perteQed, 
which when .it tends downward, then muſt the Ge be pur 
over that way,and in the other ſide ſhall the (o4/ be found, 
 and'Dowy, 25 they term it; that is, the Dipp which it had 
naturally, augmented, And, if the 7iſe be Up, the ſame 
way mult be taken for piercing the Gae, and the Coal will 
be tound Up. that is, its Riſe augmented, But theſethings 
cannot be made fo intelligible, as by ſeeing, there being 
many things inthe alteration of | the courſe of Metals very 
curious, and worthy of Obſervation : as when a Coal is 
caſt down out of its natural courſe by aGae, and fo made 
ſomerimes #»der- Level, it riſeth as much to another hand, 
and the Cropps go ſo much farder out, which ſtill makes the 
Level uſeful, the uſe whereof would have beenjudged loſt 
by the down-cafting, Sometimes a Coal made to have four 
contrary coxrſes, as is evident from the eighth Figure, 
where there being a Gae at E, makes it take ſuch another 
courſe. in ſtead of coming out to the graſs, Sometimes, 
before the Metals overtakethe Gare, they are made to ly 
like a'Bowez one inſtance whereof is vifible above ground 
in ſome Metals lying between 8runtiland and Kinghorn, at 
a place called the Miln-ftone, where there is a ſmall Coal 
with Free-ſftone above it, all Dipping to the SE, and Ri- 
fng to the NW. Upon the #ſe they meet with a gae, 
which is a great Whin-rock, +In their courſe to the graſs, 
before they touch -the aid Rock ., they -take a contrary 
.conrſe, -and dipps into it, and are therequite cut of The 
manner whereof is:to be ſeen in this teath Figure follow- 
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Where AB is the Rock: E F the Coal: CD the Free> 
fone, Now, whereas they ſhould have riſen towards A, 
they turn at D, and dipps into the Rock, which any may 
obſerve in paſſing that way, Many other ſuch motions 
are obſervable, which Ipals, and leaves them to the obſer- 
vation of the curious, | 

The third thing IT promiſed to ſpeak of, was of Damps, 
and as they are termed by the Coal-hewers, 11 Air, Theſe 
do deſerve a more accurat inquiry into their k:nds, their 
cauſes, and effeFs; then IT am capable ro make+, there be- 
ing many things in them very conſiderable, and worthy of 
a narrow ſearch - therefore following the courſe I have 
hitherto obſerved, Tſhall ſhew my own Obſeryations there- 
of, and leave the more curious ſearch to the ſpirits fitted for 
thac purpoſe, 2 

This Damp then makes an obſtruction of reſpiration in 
Men, or other living Creatures, in Subterraneous ſpaces, 
as Caves, Coal-rooms, Levels, Sinks, and ſuch likes 
which obſtruion ptoceeds principally from two canſes, 
both which goes under the name of 74 4jr,amons the yul- 
gar, ' The firſt is the corruption , or putrefaRion of the 
Air, whereof there are two ſorts one is in places where 
NES — tath 
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hath been fire kindled,which burns the Coal under ground, - 
the ſmoke whereof, being full of Sulphur, 2nd other Bi- 
tuminous matter, and not having free paſſage to come 4- 
bove ground, filleth all the waſte Rooms under ground, and 
inteds the Air ſo, that the ſmell of ir, even at a diſtance, 
is intolerable, and amongſt it no living Creature is able to 
breath, Ot this there are examples in Dyſert in Fife, and 
Fauſidein Eaſt- Lothian, This was kingled on deſtgn by a 
Fellow, who for his pains was hanged in the place, and 
hath burat theſe 50 years, and more, the fire whereof is 
ſometimes ſeen near the graſs, with abundance of ſmoke, 
. as itruns from one place to another, The ſecond, where 
the Air is corrupted without the mixture of ſmoke, or any 
ether groſs corrupting body, which is the moſt confide- 
rable of all Damps., and hath the ſtrangeſt effeRs, in kil- 
ling #nimals in an inftant, and ſo hath been alwayes moſt 
prejudicial in the works, where it is found, many perſons 
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aving thereby loſt their lives, without acceſs to cry bur 
once Gods mercy, to ſome inſtances whereof I have been 
witneſs,. I ſhall not offer to determine about the cauſe of 
this Damp, but ſhall givean account of ſomethings I haye 
obſerved about it, which when duely pondered, may hap- 
Ty - lay a toundation, at leaſt of a probable conjecture , 
whence\it may proceed, i: 

This kind of Damp then, and 11 Ar, is never fonnd in 
Coal, 01t.other Metals, where there is Water to be found; 
IT mean, whence the Witer hath not been drawn away by 
a Lewel, or Aque-dutt: as in Coals, where there is a ne: 
ceflicy to lavethe Water from place to place, or eo pump 
It along the aſcent orti'e ofthe Coal, to the bottom of the 
Fink, from which ic is drawn out above ground, this 7 
#&:r 1s gut tauad, Nor js tognd frequeatly, it at ail, in 
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theſe Coa!s where the Water is. drawn from the Coal by 
a Level, or Aque-dudt under gronnd.till it come of its own 
accord to the bottom of a Sink, which is in place of a Ci- 
ftern, . our of which it is forced alſo above ground, and dif- 
ters only trom the orher, thae the Water runs here of 
its own accord by a deſcent to the Sik, which is termed a 
drawing Sink: in the other it muſt be forced by the Riſe of 
the Coal, becanfe happly, a Sink npon the Dipp would be 
of ſuch a deepneſs, that no force could draw it up in a pers 
pendicular, | 

Bur this kind of Damp is found ordinarily in theſe Coals 
from which the Water is drawn by a Level, the begin» 
ning or mouth 'whereot is above ground, and carried along 
by a right Line under gronnd, till it overtake the Coal, 
which it is todry: fo that che Water which comes from 
the Coal, runs without being forced, and is ſometimes ſo 
conſiderable, that it makes Milfs go, without any other 
addition, as is to be ſeen in; the Earl of iztons Lands of 
Seton, ' where four Mills goes with the Water that comes 
from under ground, out of the Coal; which kind of Le 
vels areonly tound where the Col lyes in a Field, which 
hath a-conftderable Riſe, or aſcent above ground , there 
being a-neceffity to make uſe of the other two wayes ſpo- 
kenof, for drying the Coal, when the Field ia which it 
lyes is a Plain, | | 

Further, of theſe Coals, which are dryedby the Free- 
level (for ſo they term the Zevel that runs untorced } 
thereareſome to which this kind of Damp is mote incident, 
than to others, The caufe of which difference is found to 
be, the ſolidity and cloſsneſs of the Metals, whether of 

Coal or Stone, wherein ſome exceeds another, There be- 
ing ſome, that are full of rifts, or empty ipaces ( Tmwean 
ED: "I 


285  Micellany Dbſervacions, 


empty of any part of the ſame body where they are) which 
will tomerimes ſerve, to convey a conſiderable quantity of 
Water in place of an aqu4-du7t or level, which jpaces are 
termed by the vulgar, Cutters, which ſometimes. proves 
very profitable in the ground where they are found, borh 
in regard of the uſe they ſerve for, in ſtead of Zewvel, and for 
rendring the Metals wherein they are found, more ezfie to- 
work, in making them yeeld eafily ro the force of the 
wedge and leaver, Other Metals thereare, wherein tew 
of theſe Cutters are tobe found, and if water be to be con- 
veyed through them, there is a neccfſity of cutting a paſ- 
fage through them for that effect, Now, this Damp, 
whereof we ſpeak is feund moſt frequently, and moſt vio- 
lent in the fiiſt ſort of eHetals, viz, intheſe which are 
full of Cutters or Rifis, which gives ſome ground to this 
conjecture of its cauſe 


e, Thele Spaces which are found in 
Coal, or other Metals, as Stone or Till, before the Col 
begin to be dryed by a Level, are full of water, which is 
ftifk in motion, as are all (ubterraneous ſprings, whereof 
ſome are more violent, ſome. more ſlow, contorm to the 
paſfage they have to the fountains above ground, where 
they diſcharge themſclyes, Now, for drying theſe Coals, 
and rendring them workable, there is a neceility. ro cata 

aſſage, thorow which that water diſcharges it ſelf quick» 
y, tr being large, and admitting a great quantity at once, 
by vertue whereof ; a great field is drained at once, and 
he Sonrſe not being able to furniſh ſo. much water, as the 
Conduit 1Sable to conyey, theſe Spaces in the body of the 

Metals, being emptied of Water, muſt needs be filled with 
Air, which Air having little contad? and commerce, with 
the great body of 4r aboveground, and ſo hath: little of 

80 motion, corrupts in theſe places, and thereby becomes 

| poi[onable 
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viſonable, ſo that when any Animal is neceſlitat to draw 
it, and reſpire by it, it choaks chem on aſudden, juſt as 
ſanding Water, which being without motion corrupts, 
and becomes poiſonable, thongh haply not in ſo great a 


degreeas the Air: the Air, being a body much finer and 
purer, than Water, that holding good in it, corruptio 


optimi pesſima, This is much confirmed by what is before 


aſſerted, that in the Coa/s, whence the Water is drawn, and 
they drained, but not by free-conurſe, but by Force, as 
Pumping, and drawing by buckets, theſe Damps are ſeldom 
or neyer found : becauſe the paſſage of the Water being 
forced, it dues not ſo ſuddenly dry the Metals,as the other, 
whereby there is alwayes left in theſe Spaces ſome Water, 
which being it ſelf in motion, keeps the Ar alſo in mo- 
tion with it, and thereby the Azr is kept from corruption, 
at leaſt in ſuch a degree, as it is'in the other, Hence we 
find, that in theſe kinds of Coals, the Rooms under-ground 
are alwayes wet, or for the moſt part they are ſo: whereas 
in the other, there will be no'Water found to waſha mans 
hands : and ſometimes the Coal through want of Water, 
becomes ſo dry, that it cannot be wrought in great pieces, 
2s others, but cruſhes in the very working , and when 


wrought, is rendered uſeleſs, and will not at all burn, 


This puts me in mind of a very pleaſant cenception of a 
worthy and learned Perſon, DoRor George Hepburn of 
Monk-ridge,with whom had occafion one day-to diſcourſe 


on this Subje&, He is of opinion that the Water is the 
' Mother of the Coal, wherely it is preſerved freſh, and in» 


corrupted, and that when:the Water is drawn: off, and this 
Damp follows, it is not the Air, which ſucceeds in,place 
of the Water, and is corrupted for want of motion, that oc-: 


<altons it, But as we ſee, when the corruption of a Li- 
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quor within a Veſſel, when the Mother is gone, corrupes 
*the Veſſel it ſelf, and occaſions 1n ill tayour or taſte in the 
Veſſel ;” fo that the Coal being corrupted by che want of 
its Mother, the Water z corrupts the Air in the ſubterrane. 
ous Spaces, as in Coal- Mines, Sinks, Caves, and other ſuch 
like, He had likewife another pleaſant conception about 
the generation of Coal, judging it to be formed gradually 
out of another Metal, as of Ti#, by the help of Water, of 
which he himſelf may perhaps give an account, And though 
'T be not of his opinion in that matrer, yet I muſt acknow- 
ledge, I was taken with ic, and ſhall beglad to ſee a more 
fall account of it from him, than he had acceſs to do in the 
ſhore conference we had, 
The effects of this Damp are firſt, it hinders the butning 
of all combuſtible matter, as Candle, Coal, Pitch, Sul- 
phur, &c, ſo that if you take a Torch lighted, and let ic 
down to a Sink, where the 1/1 Ar is prevalent in the time, 
it ſhall ſtraightway extinguiſhir, Ortakea Coal, which is 
burning , and let it down, it ſhall not only extinguiſh the 
Flame, but ſhall make the Coal in an inſtant dead, and as 
cold as never heat had been init, But the moſt dangerous 
effe is, its killing of living Creatures, whereby many 
perſons have been ſnddenly killed, Some in going down 
to a Sink, where it hath been powerful, have fallen out of 
the Rope, and periſhed, Others have been choaked, and 
- have gotten out by the help of others ina ſudden, and 

ave remained 2 confiderable time without the leaſt ap- 

earance of lite, bur yet have ar laſt recovered, Yet it 

ath been obſerved , that ſome of theſe perſons that have 
been fo ſtruck with the Damp, and recovered, have had 
alwayes ſome /zghtneſs of Brain thereafter, and. never ſo 
ſertled as formerly, This I know to have happened to one, 
whom I have (cen ſo, many times thereafter, What 
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W hat hath been its effets on ſome Animals, whereof 
ou have made Experiment, I leave to the account: you 

and given, One thing I ſhall only mention, which to me. 
ſeems ſomewhat ſtrange,that notwithſtandingtheſe.Damps 
are (0 effetual, and cauſeth ſo ſuddenly the death of X#7- 
mals, yet the Ratts, which are in ſome of theſe places, 
where the Damps. are moſt violent,. are not-reached by 
them, For ſometimes , when they ate ſo powerful, chat 
nothing that lives can enter under ground, without ſudden 
death, yet they continue there, and are not found to dimi- 
- niſh, even where they have no acceſs to eſcape, by come 
ing above ground, Or if it ſhould be imagined, they re- 
moved to ſome other place of the ground, where the- Dam 
isnot,. how is: it, they. are not as _ choaked wit 
it, as Dogs are, and other Animals, which.at the firſt en- 
counter are killed 2 | 

If it be inquired, how comes' it to paſs, that in theſe 
Fields of Coals, which are dryed fully (as was ſaid) and 
to which theſe Damps are incident, becauſe of corrupted 
Air chat remains within the Body: of the Coal, or. other 
Metals, how comes it to paſs (TI fay ) that they are bue - 
ſometimes.incident, and are not alwayes found © For cleate 
ing this, it is certain, that even in the grounds, where 
theſe Damps are moſt frequent, for the reaſons above- men- 
tioned, yet they-are only powertul when.the Wind blows 
from ſuch acertain Point, as ſome Chimneys, that do only 
ſmoke, when the Wind is-in ſuch an Airth, This is ſoge- 
nerally, and well known, that the Work-men obſerve it, 
and when they find the Wind in ſuch a Point, whence they 
fear the Damp. they will not enter under ground, till cri> 
al be made of the Air, which they do.in Szzks, by-fitſt let- 
Qo0 ting 
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eing downa lighted Cade, or fome burning coats which 
if they do not burn, then there is no acceſs toenrer, 

;  Secondly,the wind in which this z{ 4is is moſt nox{ous, 
.candihurcfu}, blows from that Point, where the Field of 
.\Catdytes,” that's nor yerwrought, which ſeems ſomewhat 
:Nringes and-yerwhen duely conſidered, it will appear a. 

:bundantly confonanrt'to reaſon,” : An example'of ths is to 

+ be found inthe Coal of Franent and Blphingfton, the Syreek 
1 Whereot goes to the 75ſe of 'the :Hilt above pround, from 
-N Eor0S:W53- as hath been formerly obferved. So that 

_ « tho hegingingofcheir Level, is at the N'E- point of the 
- Stveck, .fromwhictythe Coal hath' been wrought up along 
«the Sireek towards the SW, theFYaftes lying all towards 
the NE; Yet when the Wind blows from N E, or N, 

- Or almoſt from.any other'Pojut of the-Compats, they are 
not troubled with this Dawp. Burt if:it blow from SW, 

- and blow hard, they are in hazard to encounter it. And 

' though the Damp is not alwayes found when that Wind 
blows (whereof there may be forme particular cauſe). yer 
-jt is never obſerved inanother Wind,: whether it bloy leſs 
or more::. the reaſon; whereof may probably be, that the 
Wind blowing from other Points , as from'N, or N E, 
hath more acceſs:to enter the Waſtes under ground, and 
movyethe Air that is in them, towards the face of the un- 
wrought Coal, whence is ſuppgted to proceed the corrup» 
ted Air; that tarks in the Rifts.and Cntrers thereof, (from 
which the Water is drawn away,) and occafions the Damp, 
Now this Air being moved by-'the force of the Wind, 
keeps the corrupt Air from. coming out, it being ſtronger 
ben the other, | Whereas, upon the contrary, 'while the 
Wiad blows trom'S'W, it entering the- empty Rooms, 
drives the Air under ground from the face of the un- 
& OO Wet "1ISe 3” noon 
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wrought Coal, down towards the old waſtes, which bave 


their cou2ſe from the beginning. of the;;Lowel;. - By.which 
means, the Air, that iscotrupted within. the bowels (to 
ſpeak ſo )/ of the Coal, comes out to:the Wyftes, withoue 
reliſtance, it being, certain, -that- Fluid. Bodies, as Water, 
and Air, inclines £0, move towards that place; where they 
meet with thelealt-refiſtance; ; Henees it, that the more 
dire& the Wind be, in blowing againſt the face of the un+ 
wrought Codd, as 15 the Wind fromy'N FE, the 14 Aris 
the more repelled and drives back, but: the more oblique 
it be, asare the Winds from theſe Points, that are neareſt 
to $ W, the wdzr is nat io good andiree; whichdiffcrence 
is known by, the-butning of Candles, they burning wiet 
oreater difficulty in theſe Winds, than in others,” whicli 
blow from theſe Points neareſt-tro N, and N E.. Some 
are of opinion, | this.Z/ A4i# (.in thoſe places we anvebeen 
ſpeaking off comes fromithe'great Waftes,.. that 1y;:abowe 


the. .un- wrought Coal, and by ſtrong.S:W: Winds is driven 


thorow the Cutters thereof, Or the Wind blowing tron 
that Point, and coming thorow theſe Gutters, brings the 
corrupted, Aig aloags with it; £ven 5, after. 2 thowr of 
Ram, a ſpait.of Water:comes , and carzits ongs with it,. 
both the foul Waterand the cleangit meets with, ThouSh' 
this may be probable, which Kems'ro be your own opini. 
on, yer the ether ſeems tobemore probable, - 1 
. Theother ſort. of Bawp,.is that which they call wee 
Air z and though the eermbe nor altogetherpropen(theness 
being, mo: ſpace without ſome Ab).yert theres:amamot; 
Air, which is ſufficient for reſpiration of Animals, or tor: 
the buming of fire,, This is.ottinarily found in:the-:cun- 
Ring of Mines under gronnd,' fon conveying of Witorfiom:. 
Coal, qrother Mrjalegatin the Poms: Codls,:urhier _ 
ki 177 O 2 e 
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the Sinks are very deep, 2nd to evite-the-charge thereof, 
there is ſome neceHiity to work as farander gronnd for win- 
ning of Coal, as is poſſible, without new Siz4s, The cauſe 
ſeems tv be, thar-the Air under ground, inſuch caſes, 
wants communication with the Air above ground., becauſe 
it is tound, that by giving more communication, the-eyi] 
its cured, 'Whence-comes the-necefſity of 4 ir-holes in 
'Lewvels; which are fo many Sinks ſet down, for no other 
uſe, bur tor giving Air to the Workers, Someare of opi- 
' nion, that this dete& might be ſupplied by the blowing of 
Bellows, trom above ground, though a Stroop of Lea- 
' ther, -or of ſome other thing, which muſt run along'to the 
end-of the Zewel,for keepingthe Air there-inimotion, Bnt 
'T have not yetheard, chat it hath been made practicable, 
The effe&s of this'Damip are not ſo dangerous, as thefe 
ef:cheorher, *Tis true, it will kill Animals, ,and extin- 
iſh burning Coals and Candles, but not ſo ſuddenly as the 
ers and ſo people are not ſo readily ſurprized by it, 
Theother ſcerhsto kill by ſome poiſonous quality: in this 
Animals dies for want of ſuſficient- Air for reſpiration, 
Therefore in advancing in a Coal Room,or Level-wherethis 
is, you thall ſee the flame-of the Candle grow'lefs and leſs 
by degrees, till at laft:it betotally extinguſſhed, and the 
+perſon ertering, ' fhall find the difficulty of breathing grow 
 -oreater., as he adyanceth forward, till at laſt he-cannor 
Fork at atl, 'Hence it is, that few-or none are killed by 


GY 


this: kind of Dawp, and all:its-prejudice is, that it renders 
the work more. chargeable, :when there is a neceſſity to 
'Temove If, 

\Borthat, which wn xp ect re, itbeing a thing-not 
iacident, bat ro very few-Cozls, is {eſs known, then any 
ebche-reft of the accidents thar follows Calc, | The af- 
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evunt T have heard of ic, is, char in'ſome Cools, which 
naturally are full of 0i/, and-that are ( as they call them ) 
Fart Coals, there is a certain Fire, which is as a Meteor, and 
T judge, that trom its reſemblance to 12»is fatwws, -whichy 
the Vulgar termeth 7ild fre, it hath the faiename, Te 
ſeems to be compoſed of ſome fattvily vepine,” thar goeth 
out of the Coal,;the Pores thereof being once opened, which 
is kindled after the ſame manner,as thoſefires  exound 
are, which are moſt ordinarily tound in-fate, and marrifſh 
ground; Of this fire it is reported,that in the day time awhile 
the Work men,are working in the Coal-roomes,it comes to no 
height, though it be ſometimes ſeen in lictleholesof the 
Co«l-wall,ſhining like kindled ſu}phure,burt without force: 
but when the Work-men are oneeremoved, and have: 
out all night, itgathers.co ſuch a ſtrength, that ar irsfirſt 
encountering with fire, which the Coal-hewers are neceſhi- 
mate. to have, bytaking' in of light, ir-breaks our with 
ſach a violence,.that it kills any perſon, it finds in its way, 
The reaſon, why it is without zhis force, while the Wor k- 
-men are intheplace, ſeemstobe this, that they working 
with ſuchrviolence, and motion as they do, do certainly 
-movethe Air conſiderably, it being contained in ſonarrow 
2 place, as a Coal-room, And this Airbeing violented 
motion; moves that.o:z/y vapour, whereof the fire is forme 
fo that it gets nor liberty to unit it ſelf, : being diffipated 


"by the motion of che Air, But 6 ſoon, as the Air is til}, 


and quiet, after the 'Work-wenare gone home; it-units it 
ſelf,” and garhers force, and therefore, ſo ſoon, as it meets 
with fire, which is more fercible, than- the flame thar is 
-kindled in it, it rarifieth; the ſalphurious parts being kind= 
ted; and forceth it ſelf out, as powderout of a:Gu#x, For 
zithach beenobſecrved, that ifany perſon ſtay in the _ | 
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pub while it breaks within the Coal-room, they ateindany 
ger of being killed, *, Theordinary way by which che hurt 
of it is-prevented,: is by aperſon that enters, before the 
Frork-meu, Who being covered with wer-ſack-cloath, when 
he comes-neat the Cogi-wal, whete the Fire is feared, he 
creepetk'on.his.belly, with a Jong Pol/ before him, - with a 
lighted candle on-the end. thereof, with whoſe flame the 
Wildfire meeting, breaketh with violence, and running 
alongs the roof, goeth out with anoiſe, at the mouth of 
che Sink, the perſon that gave fire, having eſcaped, by 
creeping onthe ground, atid keeping his face cloſe to ir, 
; hd, which is in a momene, 

The place, where this was moft known, was ina Coal 
be-weſt Zeith, in apiece of Land called Werdy, which for 
want:of Level, and the violence of that Fire, the Owners 
yere forced coabandon, (Ho 
*; I come now to the laft part, which —_— to-ſpeak 
of, - namely of the beſt way tor 'tryingot grounds, -ro find 
Coal, where neyer any hath hicherto been diſcovered, and 
of carryjing-on of Zepels, for draining the Water of Cogds. ' 
and making it workable, » As co the firſt part, there are + 
duc three wayes.: Firſt by ſuking, whichismoſ charge. - 
able, in regard,--thiat im ftich grounds, where the 12rer als 

areallintires Waterabounds,;and-this doth not only bring 
'the-Mafterunderia necefficyot great expence for drawing 
the Water, but alſorendereth it. impoſible-ro-get: ſarked 
;to-any:deepnes, which nay ſuffice; .for giving an account 
of all the Metals 6 befount, within the field, that may 
be rendred wotkable; There was a ſecond 'way invented 
to ſupply this defeR, which is by bearing, with an inftru- 
;oiÞnt made df-ſeveral .Reds of Iron, | which-boareth-thotow 
the Mets, antiaryes them; ' This way in ay: opinion, !is 


worſe 
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worſe then che former, - For firſt, if-the-Cou/ ly deep, in 
the place where you try by doaring, it becomes almoſt as 
tediqus, and, expenlive,. as finking, the drawing of the 
Rodes, conſuming ſo much time, in regard it muſt be fre» 
quently done. : Next, in h0arzng, luppaſe the:nature of 
the Metals, be found, yet thereby their: courſe can never 
| be known, till they be inked, which is one of the things 
moſt conſiderable in the fearch of a Cogt, becauſe thereby 
is known, whether it be workable, with adyantage or not, 
and whether it be poſſible to draw Water trom it by a Level, 
or otherwiſe. Laſtly, this way: leaves the Maſterat an 
uncertainty ( notwithſtanding the Coal had been found ) 
of its goodneſs, as tO its nature, and as to its thickneſs, AS 
to its goodneſs, becaule all that is found of the Coal, by 
this boaring inſtrument, is ſome ſmall droſs, which remains 
aſter the waſhing of: the thing that's broughe up in the 
mumble, by which none can judgeof its goodneſs, or bads 
neſs, As to its thickneſs, becaute it is impofiible to diſcern 
exactly, when the boaring-inftrument hath paſſed the Coal # 
all the rule for trying thereof, being the kind of Metal thae | 
is broughe up in the wawble, Now, Thave known in my 
experience a Coat boared, which the Boarer by that rule 
hath judged four foot in 7hicknefs, yet when it came to be 
finked, hath not proven one, Thereafoa whereof, is ob= 
vious, becauſe'the bearing-iroxs, being long, and weigh 
ty inlifting- them up, and down, they break the Coal, 
already pierced z- and this falling downamong the Metals, 
they are piercing, and being found in the wymble with 
them (eſpecially when the Meta/ under the Coal, isa black 
Till) gives ground to imagine, that all that time, they 
have been peircing a Coal, and ſoconſcquently, the Coal 
muſt be of ſuch a thickneſs, __ 
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The laſt, and beſt way of trial, is that which is termed' 
2n ranging over the Metals, For doing whereof, this me- 
thod, is to be obſerved, Suppole.there be any place with- 
in the ground to be ſearched, where the courſe of Metals 
can be ſeen; as inthe banks of a River, or Rivolet, or Se 
banks, when:the place is near the Sea, then conſideration 
muſt be had how tar the loweſt of theſe Merzls, can go be- 
+ fore they Crop our to the Graſs, which will be known by 

obſerving the Dipp or declination of the Metals, and the 
Kiſe of the ground above, whereof a juft allowance muſt 
be given, and having digged before the ſaid Crop, you: 
ſhall certainly find, the Merl, that is next under it, and 
1f thar. prove not Coal, keeping the former proportion, 
you mult advance, and eg before its Crop, and ſo ſhall 

ou find, thenexet Metal under it, and fo ſtill, till you 

ave tried your ground,. and found the wu of all your 
Metals within it, But ifthere be no Water-banks, or ſuch 
like, togive you the firſt view, of the courſe of your Me- 
tals, then muſt you ſink firſt at random, and having once 
paſt the C/zy, you will readily overtake ſome eMerals, 
whereby you will "know the courſe of the reſt, and having 
once found the Dippand Riſe, you muſt follow the 'me- 
thod of ranging already preſcribed, except the ground ſo-to: 
be tried,centains not within it ſelf the Crops of the-Merals, 
the body whereof lies in it, whether of Coal, or Stope, in 
that caſe, there is no way to try, but by ſinking, or boar- 
4 The way of ranging is conſpicuous im the following 
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The piece of ground to be tried, is P'N, where there 
ere ſeveral Seams of Metals, that Cropps out at the Points 
K L MN, Suppoſe the loweſt to be the Coal, viz, I N, 
tor which you are. to make trial, You Dzgz fuſt at K, 
without the Cropp of.the Scam F K, and you dip till. you 
find the other. Seam of Stone GL, at.the Point,.C, Fol- 
lowing the Rule before given, yon advance before its cropp, 
and diggs at L, and finds the other Seam of Stove HM, at 
fhe point D-. from which you alſo advance, and diggs be- 
fore its crapp, at the point M, and.finds your Coal at.the 
-point E, .' But, if by advancing over the cropps of theſe 
Metals, which: comes out from under one another, you 
find no Coal; then you are to req gn for the 
cropps of Metals lying above thele, where haply the Coal 
may be, asat O, and P, This in my gpinion, is the moſt 
certairand exatt way of trying Fields tor Coal,or any other 
.Metal of that nature, and leaſt chargeable of all others, 

The. ſecond of this laſt part, 1 promiſed to ſpeak of, 
was in order to Levels, or Coal- Mines, which are.nothing 
'Elſe, but Conduits or Gutters made under ground, for con- 
yeying of the Water from the Coal, and ſo rendering ir 
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workable, Ir ſeems that a very. little time before this, 
_ that way of Mzizeing under ground hath not been fallen 
upon, For there are'to be! found Coals waſted in their 
Cropps only}, for conveying the Water whereof, they have 
made a Conduit, Or Zevet, which hath been oper to the 
Surface, like a great Dich ,. fome whereof have been cen 
or twelve fathom in their deepneſs, 

The beginning of the Zevel (to keep the term uſed) 
muſt alwayes beat the loweſt part of the Field, where the 
Coal lyes tobe dryed, Some whereof, by the riſing of the 

round, and the Streek of the Coal rifing that vor (as we 

ew before) gives theadvantage of a Free Zevel,. that is, 
when the Water comes above ground of its own accord, 
without being forced, by drawing, In others, there is a 
neceſſity of Engines to; draw the Water from the loweſt 
part of the Zeie!, and'bting it above ground z which Zx- 
gints are of ſeveral ſorts, As when men draw with ordi- 
nary Buckets, or when there is a horſe-work, or water-work, 
and that either by a Chain with Plates, and a Pump, Or 
with a Chain and Buckets, all which are very common, 
eſpeciaily thoſe we have in$cor/and, they being capable to 
draw but a vety ſmall draught, making only uſe of one Sink 
for that effe&, Bur there are to be ſeen in the North of 
Emnzland, in Biſhoprick, Water-works, by whicli Water is 
drawn above 40 tarhom in perpendicular, but not all in one 
Sink, The mannet whereof is thus,” there being a Sink 
from the end of their Level, to the ſurface'of the earth, 
where their 17orks ze going, 40 fathom deep, which mu 
dry the Coal-Sinks at 60 or 70, Which ly above the Banks 
of the River, where the YVater-works are ſcituated , there 
is firſt one 40 fathom deep from the Graſs, Another in a 
right Linefrom that,of 24, Another of 2 24 upon all _ 

| | _ 
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- Level or Mine, which carries it away to thefſecond $jyf, 


in the Sink, and may beis 8 or 10 fathom at the end 


' Sir Thomas Liddel, a moſt ingenious Gentleman, who, for 


which cerminats at a. River under t 
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there are Fater-works. Tn the firſt $3nk the Water is drawn 
from the bottom 12 tathom, and thence conveyed into a 


By the ſecond # or#, the Water is drawn out of the ſecond 
Sink 14 fathom, from the bottom, and ſer in by a Lewel 
tothe third Si»k, which being 6nly 12 farhom deep, the 
Water-work ſets it above ground;*T he form of the Engine 
is after this manner. In the firſt $3xk there is an 087rey- 
wheel moved, as other Mz/ns are, by the Water of the 
River: upon the end of the 4x/e-tree of which 77hee!, there 
is a Rage-wheel, turning vertically,as doth the Onter-wheel, 
This Ragg-wheel by a Natt, or Trinle turns another, which 
moves horizontally,the Axle-tree whereof goes right down 


whereof there is another Ragg, which by a Nat? turns ano» 
ther heel, which goes wertically as the firſt Rage, and 
cauſeth another Wheel with a long Axle-tree turn as the 
firſt, and ſo down till it come to the Whee/, which turns the 
Axle-tree, by which the Chain is drawn, The ſecond 
Sink, hath ſuch another Engine, but not ſo many yheels, 
in regard it is not ſo deep, Thethird, hath only one fixgle 
Wheel, whereby the Water is drawn above ground, 

The moſt curious of theſe Engines, that areto be ſeen, 
are at Ravenſworth near to Newcaſtle, which belongs to 


procuring a Fall of Water,which may ſerve the Wheels of 
2ll the three Sinks, hath erected the firſt work upon Pil- 
lars like a Wind-Mill, pretty high above ground, from 
which the Water falling, makes the ſecond go cloſs above 
otound, And to make the Water fall to the third, the 
whole Wheel is made go within the ns of the ground, 

e Works, which Mine 
Pp 2 is 
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is of a confiderable length, Where Water cannot be had 
to make ſuch Works go; they uſe Horfe-works, but not with 
ſo good ſucceis, being more- chargeable, and not having 
ſo much force and power, as the Water-works, But Iam 
of opinien, that Wind-works might ſerve well, where Wa- 
ter cannot be had; and when-no Wind ſhould happen: to 
blow, the ſame Works mighe be ſupplied by Horſe : and 
that the Wind, when it blows but ordinarily, hath as-much 
force, as ſo much Water, which is made ule of for turning 
ſuch 77heels, is to me unqueſtionable, For I have ſeen in 
Holland, a Wind-Mill, that by the motion of the Outter- 
wheel, cauſed ſeven pair of Mz{/-ſtones to goat once, be- 
fides another motion for bringing the Y/knal from the 
ground, four or five Stories high, to be Grand, And ſe- 
veral Saw-Mills, which beſides fix or ſeven great Saws, 
they cauſed go, did by another motion brings up from the 
Water great Trees like $hip-Maſts, to be fawen, and placed 
them right againſt the Saw, all which could not be but of 
greater weight, than 10 or x2 fathom of Chaiz with Buc- 
kets, ot Plates tor drawing of Water, 

But ro return, for the right making of a Level, the true 
hight of the ground, where the Coal lyes muſt be fiſt ra- 
ken, that it may be known, how much of the field can be 
drained by it ; which muſt be done, either with a Puadrant, 
or witl'an Inſtrument made expreſs, Then care muſt be 
taken, to take the loweR part tor the mouth of the Level, 
that the field can afford, and from that it muſt be carried 
in a ſtraight line towards that part of the field, where the 
Coal is thought to be encountered by the Mine, In work- 
ing whereof, two things are in a ſpecial manner to be re- 
guarded, Firſt, that the Zewel be wrought without aſcent, 
or deſcent : the beſt way for trying this, being by the "a 
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face of the Water paſſing through it, which'ought to-be'as 
little moving, as can be: for the lots of one foot of Level,” 
which the ground pre, is aloſs of a conftderab'e' parcel 
of Coat to be digoed, eſpecully if ic be flare,” It there occnr - 
any Metals, which are impregnable, in the! cow ſe of the 
Level, ſo that it is impoſſible, to tollew fo traight a line,in 
regard the Mine muſt be wrought over the top of that 
ſtone, which is unworkable, in that caſe, there is bat one 
of two to ſerve the loſs of Level, either the Coal riſes 1n 
Streek towards which the Mine is carried, and if that be, 
then after that fone is paſt, the TZevel muſt be carried, as 
low, as it was before it encountered the ſame, and' the 
courſe of the Water ſhall not be obſtructed, becauſe the 
ſourſe, viz, the Coal from whence the Water comes, riſing 
higher than-the Sroxe, the Water ſhall eafily paſs over that 
highe, Hence it is, that we ſee in ſome Coals, that have 
been wrought, at the loweſt point of their Srreek by a 
drawing- ſink, and the Streek riſing from that point, the 
Water that hath come off the Coal, being in its Sourſe- 
higher, than che mouth of that drawing-ſnk, hath made 
it coover-run, and ſerve to diſcharge all che Water, that 
comes therefrom, Bur, it the Mine be run to a Coal, tha? 
after it hath overtaken ir, riſes no higher in Srreek, than 
the Mzze it ſelf, the Water that comes from it, will not 
paſs over any hight inits way, but will be unqueſtionably 
ſtopped, Therefore, in caſe ſnch an impediment conle 
not be removed, as many times ſuch Metals will fall in, 
which are unworkable in adire line, theuſe of a Siphoy 
might be tried,” which would unqueſtionably ſupply the 
lols of about 32 foot of Zeve/, this being the hight in Per- 
pendicular, to which the Preſſure of the Air,is able to raife 
Water up thorow a Siphoy, 

The 
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\Thenext thing,tobe obſerved ja carrying onof Levels 
are the Air-boles,. for which there is a neceſſity indiſpen(- 
able, :Ig ferting down whereof, care muſt be had, that 
they be not direaly upon the Mpe, leſt wbbsſh falling tho- 
row: from aboyegzound, ſhould ſtop ; and obſtruct the 
ſame, and ſo.obftructhe gourſe of the Water'z and there- 
fore it's better: they be ſet down ata ſar, theironly uſe 
being to communicate freſh Air co the Work-men, which if 
it, could be otherwiſe ſupplied: ( as I think it not utrerly 
impoſſible) would render thecharge of:che Coal-works a 
great deal more eaſy, = 

Other things might be ſpoken-to of Levels , as that 
ſome run with the courſe of Metals, they paſs thorow, and 
that ſome run: againſt that- cowr/ez, and of bringing- Level 
fronxthe Dip of an upper-Coal, which hath a Zevel of its 
own,” to dry a Coal lying under it, which cannot be other- 
wiſe done, Bur theſe things being common and obvious to 
any, -who have buc the ſmalleſt $Kill and experience, I 
ſhall forbear, LD) 27 hi: Ti; | | 

. This confuſed account, your impartunity -hath, drawen 
from me, for which if.your Book ſuffer cenſure, which T 
ant it may. do, as to this part of it, you are to blame-your 
ſelf; and fo Leſt and am, &c, 
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POSTSCRIPT. 


Reader 
Hart thon mayeſft know the riſe, and occafion of this Poſt- 
l ſcript, which I have ſubjoyned, I ſhall give thee this ſhort 
account, When this Book was fitſt committed to the 
Preſs, I (ent an intimation thereof to leveral perſons, whom I judg- 
ed would encourage it, yet tonone, but to ſuch, in whoſe kind- 
neſs I had confidence, and whomtT judged my real triends , Among 
others, I ſent over to Saint Andrews one of my Edits, to one 
or two there, in whom I truſted, bur inſtead of a kindly return 
' from them, to whom I had writtenmoſt affeQionatly, they wrot 
© back a Letter, wherein they ſuperciliouſly condemn the purpoſes 
of this Book, before ever they had ſeen them, which is as follows, 


Sir | | 
| Received yours on Saturday laft,and having occaſion the ſame night 
to be in company with many of the *'Maſters of the Univerſity, I 
made known your reſolution to them, ſheming thtm your Editt, andde- 
firing their Contributions : ſome were not pleaſed, that ye call the Da« 
Arine concerning the weight and "" of the Water in its own Ele« 
ment, new, ſeing Archunedes hath affirmed, and demonſtrated in 
his Boks de 1nfidentibus hamido the ſame Gerometrically 2000 years 
ago z others affirmed that it was ſo far from being new,that they would 
undertake to demonſtrat the event of any of all yonr Experiments 4 
priore from Archimedes hs grounds, yea, in general xr, any Hydro- 
ftatical Experiment, ſeing they look upenit, as aScience long ago 
pettected, Some ſaid, as to Diving, that they imagined any mee 
thod better then that of Melgims, which « now vnigar, to be impoſ<- 
fitle, As tothe Obſervation of the Sun, or Moons motion in 4 ſecond. 
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of time, yea, or much leſs, itcau be done moſt, ex a5tly.by a Teleſcape, 
and 4 Pendulum,” but ſerwes to no purpoſe, [ting ihat fame motion can 
be hat infinitly more exatt by priportion , from obſervations of a con- 
fiderable interval for ſo the Aſtronomers colle@ all the miadle ma- 
tions of the Planets, As. for the Obſeruatians of Gaa!-ſinks, lati- 
tude of Edinburgh, and its variation of the Needle, they may aſſu- 
. redly increaſe the Hiſtorical part of Learning : yet many of the Ma- 
ſters here imagine themſelves concerned in credit not to promote the 
publication * oo thing, which ſeameth to declare our Nation 14 nos 
rant ( by calling thcm new, and unheard of) of theſe things known 
over all the Warld theſe many years among really Learned Men, albe- 
it they be dehated amoneft ridiculous Monkiſh Philoſophers, 1 con- 
cetve, ye would ab beſt io undeceive this Univerſity, by ſending us 
ſome of your moſt abſtruſe Theorems, and ſurprizing Experiments, 
which rhe be not evidently and clearly deduceable from Archime- 
des, or Stevinus, who did write long ago, &r rather, if they be not the 
fame with theirs : ye may aſſure your ( Tha ths Univerſity will take 
away at leaſt all the oblivations Je have ſent here 5 otherwayes, Iam 
afraid, 1 ſhall not be able to prevail with them, T hope ye will par- 
don this my freedom I uſe with you, and return an anjwer with the 


firſt occaſion, to 


St. Andrews, De- __ 
cemb, 27, 1671, Your moſt humble Servanc. 


\ * After thereceir of this, being unwilling to make ita ground of 
debate, I returned a moſt diſcreet anſver,thinking to conquer their 
Hamour with civilicy, and kindneſs, but not long after, hearing of 
their clamour againſt the Tntimation , and of their diſſiyading 
- Sthers, who would willingly {] ſuppoſe) have condeſcended, 1 
| was neceilitared to ſend this return,fora joynt anſwer to them both, 
- beſides this, another of the ſame kind came alſo, of which here- 
cer, 


« 


Sit, 
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" A, oy by 
JF Reveiven yours, 6f the Dateof December 27. 167, axdehongh 
I it was. little unpleaſant, yet I 00k it very hindly from yaw,s foo | 
4 perſon Ijuderdingenrons, as my return af January's, 1672, Thy 
witneſs, wheresn I did not in the leaſt reſent anything youwrot ; wez- 
ther would I ever have done, if you, and fome others Z ectally with 
106, had not proclaimed publickly, what you and they had written to 
me privatly, the noiſe whereof, 1 have heard here, by ſeveral perſons 
who came fromthe place, Therefore, Sir, you muſt pardon me, if 
now at laff,, after ſo much filence, Iretarnyou this anſwer, fot wo = 
ther end, but for my own vindication, tn what I have lately Printed, 
«nd am about to Print, 1 amvery mach then furprized with the un- 
ſwer, that you and they have. returned, jubh a rank ſmell of piejuntine 
aud exvy, 1 find int, Tum Tewardeaevil for goods, for 1 minted = 
nothing but good-will 5 elſe, you and they ſhould never have beeg 
troubled with my propoſal, Tf thry had affefttd the repmation uf 
Learning, there was another way to it, hen the conrſe they have v#- 
ken; namely to condemn with juch agral of ſuperciliouſueſs, as dero- 
gatory to the credit of the Nation, forſooth," the' Yubowrs of one, that 
hath done more for the credit thereof, then they have done-as yet. 
They might have minded the ſaying of tht erave Hiſtorian, Nama 
famam atque gloriam, Bonus atque- ignavus que ſibi exoptant : 
ile vert via mititur, huic,\, quia Bon artes defuar, J61is atque fal- 
lactis conrendit, And for nadecervine ofe the 'Watorrſity, as I ut 
very far from counting ſuch perſons the. Uniwerſiry, ,ſo have I-more 
reſpect for it, and all Learned — in it, then to actvant their deed, 
the deed of the Univerſity, As for what they van do, for promitting = 
the work 1 have now at ithe Preſs, 1walur'it nt at the rate of ſhewin 
them ſo-much as one of my Theorems : for, if they have [narled F 
much, awhut at one word, inthe intimation bf the work; what would 
they do, if they had more of ut 2 wwhith-yet muſt hand firm, whheſs 
they (for tis 4 matter of fatt, and taunt be contradiited with So» 
pliſtry avdNon-en(e)) wor brow it, which 1 Witte fer, us Cices 
rod Verres, Tabulis $& Teſtibys ad fragula indiciaprolaitis, . News 
ther will their imagination to it, forthat exnn make tacum inte» 
? "INIINg | Q q 2 cum 
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' um, Ut ſeemeth tobe s wow weight, that they Lay upon the forca of 
their imagination, pay they are ſo confident, as to ſay, they imagine 
any method of Diving better then that of Melgims, to be impoſſible, 
eo familiare eſt hominibus ſupra vires humanas credere,quicquid 
ſupra illorum captum ſie, Av for theſe others, that would demax- 
ftrat 4 priori, the event of af my Experiments from the grounds of 
| Archimedes, as 1 doubt not, but they would, if they could, ſo in this 
they bewray their want of skill: for Archimedes wanted a neceſſary 
requiſite, which 1 go upon for my deduttions, And though it were 
true (which they ſay) that all my Theorems were demonſtrable 4 
priori frm the grounds of Archimedes, yet this doth not hinder then: 
fo be both new, and un-heard-af,as if new,and un-heard-of concluſi- 
085, might not be deduced from old principles, In this they are fo 
much the better, and not the worſe, And whereas they ſay, they look 
pon the Hydroſtaticks, -as 4 Science long ſince perfetFed, in this 
they do yet more diſcover their weakneſs : for what one Science hath 
get come to its perfettion? Nay, hath not this Pedantick humour 
beenthe great bane of good Learning, that Sciences were already per- 
fefted? $0 that Seneca ſaid traly, Puto multos..pervenire potuiſfe 
ad-ſapientiam, niſi putafſent ſe perveniſſe, . As'for tbe repreſenting 
of the Sun or Moons motion to the eye ( for that fhould ſarely haw? 
.been taken in) that'you ſay, ſerveth to. no purpoſe, to me & alittle 
.#ncouth, conſidering how much it conduceth to the accuracy of Aſtro- 
_ .nomical Obſervations, beyond what the former Agcs could aitain to, 
CAnd whereas you [ay.. it can be had infinitly more exattly by Obſer- 
wvations -of a confederable interval , us Aſtronomers colle all the 
witdle motions of the Planets, but I fay, even thoſe 3ntervals ſhould 
have been far better known, tf they'had by this mean, and the Oſcil- 
latory Clock been obſerved; ſowhatever arguing by the rule of pro- 
_ eportivn, may do ou ſhewing the Suns mutton in (econds, and thirds, 
St xeacheth not theſe accuracies, that are reached by ths invention, ſo 
Jong as the Senſe cannot deprehend, und fix them, As for the 09+ 
eſervations of Coal-finks, &c, which you Jay, may aſſuredly o__ 
#he Hiſtorical part of Learning, uare they not for thus the more uſt- 
fl, ionce the Scientifical part of | 41h.aw morn ſomuch on the 
Hiſtorical purt, and which conduceth mare thereto , then all the pre- 
- 6 tC»: CATIONS 


carions principles of Carteſius, Epicurus, andthe like z who in flead, 
of giving ui an account of the World that God made ,, have given us © 
imaginary ones of their own making : ſo that ſuch a Hiſtory, as Na- 
id tural Philoſophy requires, wiſe accounted among the defiderata 
*_ in Learning by all ſound Philoſophers to this day, So much in an- 
of ſwer to yours, andIreft | 


Edinburgh, Feb, 22, 


, : 167 2, Your Servant, 

8 N anſwet to this laſt, there came to my hands from St, Andrews 
L FJ a Letter uniubſcribed by any Maſter, full of barbarous railings, 
fo paſſing all bounds ot civility, againſt my {elf, friends, and works, 
k which, it the Contrivers had not been more gall'd with reaſon, then. 
"4 injuries, I ſuppoſe they would have forborn, And thinking this 
h not ſufficient, they would needs aggravate the wrong, by one Cir= 
od cumſtance more, which they eicher did out of diſdain, or fear, 
6 not daring to own what they had contrived, in making the Zedale 
I - of the Univerſity ſubſcribeir, And togive a further proof of their 
; inſatiable malice, they muſt needs diſtribute copies thereof, as glo» 
s rying in their ſhame, one whereof was (eat over to Edinburgh uns. 
Ap ſubſcribed alſo, Now, let any indifferent perſon judge, whether 
b or not , I have not reaſon to do what I have done, They have 


been the firſt proclaimers, thoughin a clandeſtine way, and why 
; not I next, in thisway, Butleſt, they think, they have marred 
as much the tranquillity of my mind therewith, as they have their 
/ own, 1 ſhall anfwer iathe words of the Moraliſt, Eleganter Deme: 
rrins nofter ſolet dicere, eodem loco fibi eſſe voces imperitorum, qu 
wentre redditos crepitus, Quid enim inquit, mea refert, ſurſum 
iſti, five dorſum ſonent, And let this itand, for the railing pari 
| of the letter, 

But firſt, whereas he ſhould have ſpoken to the contents of thi 
Book, he falleth foul upon my laſt Peice, intituled, Ars nova, & 
magna, gravitatis, & levitatis, ſnarling eightor nine times, at th 
baretitle, like a Car at the horſe heels, when he cannot reach th 
rider, This lay not in his way, doing herein like Yejento the blind 

| Courtie 
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z 'Conrtier of Downitizn, who, when he thould have turned his facets 
the righc hand, where the Sryrgeozlay, turned it to the left, 
Nan plurimadivxit WR 1, 
In lwoay cowverſus : at ills dextra jucebat 
Bellua, | | 


So that concerning all theſe i3vedives, I may ſay, ſed quid bac 


4d Rhombum, But what other can be expeRed, «bi furor arma mi- 
ziftrat, Bur ſeing his Letter ſhews, how fick he is of the plague 
of malice, and envy, Iam fo far from ſtorming at him, that I pi 
him, though he may be a Maſter , and teacherof others, and oi 
' Himto _—_ himſelf, Servitium acre ; 

Te nihil impellit ? mee quicquam extrinſecus intras 

Luod nervos agitet ® Sed ſi intus & jecore aero 

Naſcantur domini, qui tu impunitior exis 

Atque hic, quem ad ftriziles ſcutica & mitus egit htrilis, 
© That Ido nor (interpret this ' Reader ) excule'me, for I am 

{peaking ( T ſuppoſe ) roa Mafter of an Univerſity, anda gentle- 

man roo, of very high pretences, as to learning, And yet Tican- 
not but think-ftrange of rwo chings, ' F:ſt, that he returneth noe 
theleaſt Zarize ſentence'in anſwer to'mine, no hot ſo much as pet- 
tinent language in his Mother-tongue, What? An Univerlity- 
Man, and noreturn in _Zatize to thele ſayings, of fo grave Authors, 
or at leaſt in pertinent Engliſh. The other, that heno more un- 
derftands, theſe words, as Cicero aid Perres,tabulis & teſftibus ad 
fingula indicia prolatis , than the Curat did the Modicum bonum 
thathews defired to prepare for the Biſhops dinner, For, whereas 


hefairh, 4s for your Latine ſentences, where ar our doli,and fallacie, 
tbulz & reſtes, ſapientia ad quam futamus nos pervenifie, To pals 


the firſt and laſt queſtion, of which anone, the ſ{econd was moſt 
proper for him to ask at me, who did put him to it, to over- 
throw the title of my Experiments, to wit. New, not by Sophi- 
Pry, 26d mw Jepſe. at as Cicero did Ferres,' tabulss & teftibus, 
5 proot and Wirneſſes ; this he ſhould not have asked, but an- 
wered; I 2m confident a Boy in the ſecozd Claſs, could herter 
ave underſtood theſe words, than this man, And for the fiſt 
jueſtion, where are our doli, aud tallacize 2 Why ſhould he ona 
| ſeing 
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ſeing-the defign of his Letter may be evidently ſeen,. to. put Royal 
Societies, and Hyiverfties between him and me, in the front, whom | 
I have not. made my patty, .but. to: .whom. I owe all- due reſpec; | 
and ſach a poor pitiful. fellow as the ZBedade in the Rear, incauſing | 


him ſubſcribe his letter thus, 
a ik) oo Mr, Patrick Mathers, Arch-bedale 
March 14, 1672, to the Univerſity of St, Andrews, 


Is not this, to do, as.the Butcher did, who ſought his knife, when | 
it was ſticking in his teeth, It the Univerſity ordered this ſubſcrip» | 
tion, it would have been faid, at the command 'of the Univerſity, 
If nor, it cannot be purged from a falſe infinuatian : and the Unite | 
yerſity may juſtly reſent it, that their publick ſervant, hath been 
ſo abuſed, Tt the tear ofa counterblow hath made him afraid, to 
put his hand to it, he hath done as the Ypedid, that thruſt the Gary | 
taot into the fire, becauſe he durſt not do it himſelf, and piven a. 
palpable diſcovery of the difhiJence he had of his cauſe, If he hath 
done it, to put indignity on his adverſary, he hath miſſed his mark, 
for as a certain Writer ſaith well, ITnfamy is as it is received, If 
thou be Mud-wall it will flick : if Marble it will rebound - if thos 
form at it, it is thine : if thou deſpiſe it (as Ido this) it 7s his, 
But beſides this, he endeavoureth to put Mr, James Gregory be- 
tween him and me alſo, and bringeth him in ſpeaking of my wric- 
ings, with ſucha deal of diſdain and ſaucineſs, ut nihil ſupra, W hat? ' 
was Mr, Fames Gregory (uch an eminent perſon, that he could rot 
ſpeak his hoard but needeth you Sir, fora Proxy, and 
Chancellour to ſpeak for him, It Mr, Fames Gregory will ſpeak tg 
me, what you have ſpoken in his.name, he ſhall have an anſwer, 
But I have ao, mind to gratity: (0. far your, Jolz, and:fallacie, as tg 
fall on, any man upon your word, having ſo lietle confidence of 
your. common honeſty, This were perverſam gratiams. gratificars, 
Wherefore paſſing his impertinent railings, Icome toanſwer, what 
he hath returned to my purpoſcs.in my laſt, . And that he, may ger 
no wrong, I ſhall ſer down the very words of his Letter, vis s «s 
to what you write concerning the imperfecFions of Sciences: the $ci- 

extifical pairt of Gragraphic is ſo perfelted, that there is nathing res. 
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quired for the projettion, deſcription, and ſituation of a place, which 
Cannot be done, and demonſirat, The truth is they have overſhot 
themſelyes: in this, though they be aſhamed to acknowledge (0g 
much for what a pititul ſhift is it, to bring Geography tor an inftance 
of a perfected Science, when ſo thuch of the Earth remains to this 
day unknown altogether, as the Univerſal m_ _ Of the 
known parts, how little is there to this day ſufficiently deſcribed by 
the exacteſt Mapps, that time, and labours of men have yer produ- 
ced, And now to retort your own queſtion upon your ſelf, «b# eff 
ſapientia ad quam patatis vos perveniſſe * O but ſaith the Author, 
#tis perfetted as to its [cientifical part, But I pray you $Szr, what is 
this, thongh you may be ateacher of Zogick of no ſmall eſteem 
with your ſelt, and diſdain of others, but to play the Sophiſter, by 
the Fallacy, 2 ditto ſecundum quid, ad diffum ſimpliciter : Geogra- 
: phy is perfetted as to its [cientifical part, therefore it may be called 
a perfetted Science, when it is ſo defeQive as to the Hiſtorical part, 
It Aſtronomy to this day be a Science not perfeaed, through want of 
its Hiſtorical part, ſhall not Geography be ſo likewiſe, But furder 
Sir, tor the Scientifical part of Geography, which you alledge to 
be perfeed, in this alſo you argue againſt the rules of Zogickh, in 
committing that ſame Fallacy over again, for giving and not grant- 
ing what you ſay, that the Scientifical part of Geography were per- 
fected, as to the proje:0n, deſcription, and ſituation ot a place, is 
it for this perfeRed as to the Scientifical part ſimpliciter, which you 
are obliged to prove, elſe you ſay nothing to the purpoſe, And 
what Ipray you, is that poor alleadgence you make, in compati- 
ſon of theſe things, wherein Geography is detective, even as to the 
Sciemtifical part ? Who hath ſpoken yer ſufficiently to the ſurface, 
and hight of the Sea above the Earth, the hight of the Hills, and - 
Mountains, Longitude of places, nay the circumference of the Earth 
itſelf - Anſwer this queſtion, it you can, Haſt thow perceived the 
breadth of the. earth, declare 1f thou knoweft it all? Job, 38, 18, 
And now Sir, I muſt put you toit again, #bieft ſapiertia ad quans 
Putatis wos perverifſe, | | 

His next-anſwer runneth thus, The Scientifical part of the Opticks 


Js ſoperfetted, that n0rbing can be required for the perfetiion of the - | 


(333). ret) vn 
fight, which is not demlonſtrat, alltit- mens hands cannot reach it, 
And theſe being the objects, of the foreſaid Sciences (you ſhould Sir, 
have ſaid, the whole objects of the foreſaid Sciences, elfe you ſtill 
play the Sophiſter )” your authority ſhall-not per ſwade him, or as, that 
it is altogether improper to call'them perfect, But mark._.Reader,, 
how the force of reaſon maketh theſe: Authors to ſuccumb » for 
whereas they ſhould have ſaid, that it is not improper to call them 
perfe&?, they qualify it thus, it is not altogether improper. And 
again, your authority ſhall not perſwade us , that it & altogether im- 
proper, But (my HMoſters) T do not crave that my authority 
may perſwade you, but reaſon, Wheretore to return : the Scien- 
tifical part of the Opticks ( fay they) #s fo or Gre, that nothing 
can be required for the perfetton of the ſight, which is not demonſtrat, 
albeit mens hands cannot reach it, But. where Sir, and by whac 
perfon is this done? Shew me the man, if you can ) that hath done 
it, But though all this were true, were therefore, either the 0p- 
ticks, Dioptricks, or Catoptricks pertefted Sciences * Who hath 
yet ſufficiently explained the manner how we ſee,tar leſs how Birds, - 
and Fiſhes, Beaſts, and Inſets ſees How the Eagle mounting alotr 
ſpyerh her prey trom a far, Who hath ſpoken ſufficiently ra the = 
nature of colours ? For theſe alſo belong to the 0pticks, or of light, 
and of the infra&#ion, and reff atFion thereof, The learned Lord 
Verulam was not of your mind Sir, when he wrot thus, . De forma 
lucis, quod non dthita naw fatta furrit inquiſitio (' preſertims cun in 
Perſpeltiv4 firenut elaboriint homines ) ſtupenda quedim negligen- 
#14 cenſeri poſſit, Etenim, nec in perſpeeFiva, nec alis, aliquid de 
luce, quod valeat, inquiſitum eff. : ; CES 
It Mr, Newton had been of this Authors mind, he ſhould not have 
attempted the late invention of his Spax- lon Dioptrical-cateptrical. 
Proſpet#, whereby Fupiter his Satellites, and Venus horned areto 
be ſeen, Andit Mr, Hook, had been of his mind, | he ſhould not 
have made his late Propoſal of Telofener, Micro{copes, Segeſeqpee: 
|} by figures as eafily made, - as thoſe that; ate plain and ſpherical, 
|} whereby the /3ghr, and Magnitudrot Objefts, may be prodigioully 


| increaſed, and whatſoever elſe hath hitherto been attem ted,. or 


| almoſt defired in Dioprricks, may be accompliſhed, Whete ob-.. 


(314): 
ſerve ( Reader) how that in _ erſon, is fo far from the wine 
dy language of this Author, that he doth not ſay, whatſoever rex 
be required for the perfeition of ſight is demonſtrat, or any thing like 
it, but whatſoever hath. been hitherto attempted, or almoſt deſired. 
For who can tell, what hall be found our hereaſter, even in theſe 
things, To them wemay bortow.the wards of she Poet, 


Prudens faturi tempores exitum 
Caliginoſa notte premit Drs, 


So, Sir, I ſti]! put you to that queſtion, bs eſt ſapievtia ad quans 
putats was perveniſſe ? = Ti | 

In the next place-he falleth upon the Hydroftaticks, which for- 
merly he looked upon as a Science perfected long ago, But becauſe 
in his anfwer, he in effe& yeelds checauſe, I purſue him'no further, 
Habemms confitentem reum, while he expreſly grants, there are ma- 
7 things yet (Gaith he) relating to the proportion aud acctleration of 
the motion of Fluids , which are yet unknown, As for his refleti- 
ons upon what I have written in my Ars Nova, concerning a per- 
perval motion, which I never intended todemonſtrar, I leave rhem 
as indicia egri & impotentis animg. - 1 proceed to anſwer him in 
what headdeth thus. - Oxly me, cannot but admireyour fempliciry in 
this, Aſtronomy ſetketh almwayes to have the greateſt sutervalls bes 
twix obſervations, and yetake.that ye will give an excellent way for 
obſerving the Sun or Mons motion far a{ccongof time, that x rofay, 
as if it wer a great matter, that there.is but a ſecond of tym betwixe 
your obſerwations. 1 wander yow ſay the eye ſhnld be_ added, for the 
imvention bad been much greater had that ney, Buc what 1s 
this Sir, bur fill ro-play. the Saphiſter 7, Is nor this the. hah 
ab ipnoratione Elenchis for it doth not contradict my conclufron, 
which is, that Aſtronomical Obſervations, by this mean, and the 
Oſcillarory Clock, may be made to a ſecond of time, which is of 
fo great importance in Aſfrovomy, But mark the Nan-ſer ſe. (Rea« 
der) the tnvemion. ( faith he ) had been much greater x ike eye 
hag b:en away: that is, the:iovention of this Obſervation had been 
much greater, if the ge, that is, the Obſerwation had been _ 
In chisrthey Lane omg, themſelves alſo; and what they ip» 
RY begs 1 CO paadyiſedly ._ 
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unadviſedly before, they will now ſpeak deliberatly, and defend 
it rather by Sophiſtry and Non-ſenſe, then yeeld ro the truth, 

Has toties eptata exegit gloria penas, | 
The Author addeth, Noye will denay but that an guid biftory of 
patare i abſolutelie the moſt neceſſary _ thing for learning, yet 
58 5s not like, that yow are fit for that pore e, who ſo fermelie beleeves 
the myrakles of the Veſt, as to put themin Prent, and recordeth rhe 
lemple Meridian Altitudes of Comets, and that only to halfs of dt- 
ces, or little maire, as worthy noticing, If it were needfa), 1 
could produce the paſſages of fome of the moſt. Learned Writers, 
of thels laſt times, that have recorded thelike, Were they there- 
fore unfit to write Hiſtory s A perſon of this Authors reading and | 
learning,will ſoon find them our, It he do it not,lec him know, that 
I keep them for a reſerve, To ſpeak nothing of 4rifforle, who 
wrot a Book migi dzprdor 4aruerwr, Extant tO this day : was he | 
therefore unfit towrite his Natural Hiſtories? Prodigious relations, 
when the memory of them may be found credible, and maintain- 
able, ſuch as mine are, ought not to be excluded from a Natural 
Hiſtory, or ele the Learned Lord Yerulam is much miſtaken in the 
thitd 4phoriſm of his preparatory to Natural and Experimental Ht- 
ftory,, Nor had he reaſon to carp at my Obſervations of the Co- 
ets, as long as he made none himſelf, Bur they will ſpeak for 
theraſelves to any that read them, Neither.need they him for 2 
Common Cryer, either to commend them, or diſcommend them 
who, when I was at theſe Obſervations, he poſſibly hath notbeen 
fo well exerciſed, | + 
He ſubjoyneth, However if yow do thes Laſt part concerning Col- 
fnks weil; and all. the reſt be Fn an Ars Magna 8 Nova: - ye mnay 
come to gaine the repute of being more fit to be au Collits, thay" 's 
$kollar, IT muſt tell this Pedart, that a Coxl-hewer is a more'uſe. 
ful perſon in his own ſtation, to the Counttey, than'he is; and 
that the Science of Coal, and other Minerals, is far beyond any 
knowledge' this man hath, or can teach, But, my Lords and 
Gentlemen, who are Coal- Maſters, matk this: if ye ſtand tg the 
judgement of this Pedant, though ye had never ſo much $kilt if 
theſe things, ye may come to gain the repute of being more fit to be 
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. Coal- hewers, 'than -Schollars 57 as'if the knowledge of ſuch things 
were not a part of Natural Philoſophy, It ſeems he hath either for- 
gotren the common defxition, orelſe hath never known ir, thae 
Phyſica eft Scientia Corporis Naturals, 

He fubjoynech, Te might have let alane the precarious principles, 
end imaginary Worlds of Deſcartes,-ill yowr new inventions had 
made them ſo: for. it man be telled yow Deſcartes, valued the Hits. 
ry of Nature, as much as any experimental Philoſopher ever did, and 
Perfetted it more with judicious Experiments, than ye would ds by all 
appearance inten azes, - But I pray you, Sir, did Des-cartes, and 
Epicurus, and the like, found their Philoſophy on Natural Hiſtory, 
and not rather upon their own precarious principles : and therefore: 
havequite miſſed themark, and method, that was requiſite for the 
advancement of Learning, andhave been fo far from graſþing Na- 
ure, that it hath fowes out from among their han*'s, As for what 
He calkech of Des-cartes, perfeRting Natural Hiſtory by E xper;- 
wents, if he had done it, as the Poet ſaith in another ſenſe, 


Non mihi res, ſed me rebus componere conor, 


he had done right, But when he took pains on theſe; to. force them 
20.4 compliance with his own fancies, was not this to ſtudy Naty- 
ral Hiſtory, as Hereticks do the Scripture, and to be a Favatick 
Philoſopher, anda fir Maſter for. the like of you, . The” Proteus. of 
Netare, muſt be bound with ſtronger Chains, then the>faxraftick 
Nuge of Des-caites, before he will tell his fecrets, . The vanity of 
whoſe method may be ſeen in the Epicureans, who having laid 
down. this precarious principle, that rhe ſenſe cannot erre, do turn 
themſelves into-ſo-many ſhapes, to prove that the Sun is.nobigger 

than a blew Bonnet, 2 | | 
Inend, after he hath givena Fling atmy labours in Glaſgow Col- 
Jedze, about Univerſale, and Ens rationis, which I am not afraid 
/he-ſhall come the length of in haſte, tor ought I can learn, he tal- 
leth foul upon the two Lines I cited out of Fuvenal, in the cloſe 
ofenyanſwerto a paſſage in aPhiloſophical Tranſation : the Lines 
ares .- | | | 
| CJxs 


_— bh 


ng 
—=—Cvjus ſapientia monſlret _ 
$ummss poſſe viros, magnaque exempla daturos 
Fervecum in patris craſſoque ſub atre naſci, 
Of theſe Lines, he writeth thus, of which (faith he) the ſenſe 
& not nnderſtood: except ye make your ſelf the ſummus vir, andaus 


| 


(1 
' 
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all Verveces, I ſuppoſe this may be the great credit , that ye ſay, ye ' 
have laboared to 2ain to your Nation, viz, to get us all the honourable 
Title of Weathers, But (Reader) had theſe Learned Clerks been | 
asskiltul in Rhetorica! Compoſition, and Reſolution, as in Algebrai- 


cal, they would not have made ſuch an Inference : for the Argu- | 
ment is 4 minori ad majus, Nor was it ever intended for another | 
end, As for the honourable Title of Wedders, which they alledge 
I have gained to them, I cannot indeed affirm it , for if I ſhould, | 
ſome ſurely would judge meto have wronged them as much in this, ' 


as I havedone them right all alongs, 
But, that thou mayeft know (Reader) ſomething more of the 
temper of thoſe perſons I have to do with in this matter, take bur 


the tollowing words of one of them, asthey are tranſcribed 'ont of 


a Letter written with his own hand to me, after IT had written to 
him a friendly Letter for obtaining the concurrance of his acquain- 
tance for advancing my Book, And they promiſe (to wit the Ma- 
ſters promiſe) ye ſhall not want their concurrence, whereof ye may be 
ſure, eſpecially having here your friend Mr, Grego:y, your Confin, 
and me hereto pat them in mind, This is ll at preſbut: from, Sir, 
your real friend and ſervant. | 

Now, what ſhall be thought of one, who will ſpeak ſo fair to 
your face, and yet cut you with ſo many invedtives behind backs, 
let any man judge, 

Aſtutam vapido fro peftore wilder 
Hic niger eſt, hunc tu Roman: caveto, 

But to give a further diſcovery of him, in the year 1661, a cer- 
t2in ingenious Gentleman, that had not been bred a Schollar, by 
his own induſtry advanced ſo far in the Mathematichs, that he was 
able to ſet forth.an Almanack, for which, ingenaous and ingenious 
men ſhould have.commended him, But this Author, with another, 


though he had never injured them, and without adyertiſement. fell 
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upon him like a comple of 2iPns, upon 2 harmleſs Paſſenger, as 
if they would have worried him in his reputation, in a Pr »gn0ſtica- 
tion they ſet forth, rateing and abuſing him out of meaſure : all 
the c2ule being ſome alledged miſtakes, they thought they found in 
ſome of his calculations, and ina Table in che end of the Almanack, 
which he calleth perpetual, and which they ſay, though falfly, 
that itwill ork W hat had that r:ghteous man delerved ar 
their hands, to be ſo abuſed in Print by them 2 But that the deſign 
is palpable, the raifrng þ de angens to themſelyes, upon the ruine of 
the names of others ? yet one of them many years after, was 
neceſſicar, tor fear of bodily harm, to crave him pardon, with humble 
offer to his knee, In the, Progneſtication, he would needs play the 
Poet in his Chronology, which the perſon whom he wronged, might 
haye found more faulc with, with better reaſon, than be could do 
with him, for his Calculations, What a ſtranger he is to the more 
poliſhed parc of Learningy for all his high pretences, theſe Verſes 
willabundancly teſtify, ſome whereot follow, that thou mayeſt 
know the reſt, Tanquam ex wngut leonem,, 
Since that the F#l:an. period fiift began, 
Since that of noughe the Lord created man, 
He ſhould have ſaid, 
- Since that of duſt the Lord created man, 
He addeth, | 
Since 7ſrael from Egypt Land did flee, 
" Since in Canaan, he made Hams ſons to die, 
Since Romulzs did build his ſtately Roma, 
Since Nabonaſſar, hence is that ancient &r4- 
Since Gregory helped the Calendar forlorn, &c. | 
Mark Reader: theſe Verſes are of five feet,at leaſt they ſhould be 
ſo: but how far he. is from obſerving the Precept of that great 
Maſter of Poets, | 
$  Primum ne medio, medium ne diſcrepet imo, 
Will appear from his cloſe, i72 
_ Since fair Lucing fulfilled the Golden Number, 
Since gliſtering Phebeus augmented Sundays Letcer, 
_ Enge Poets, if 


— 
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It may be he will ſay, every man is not born to be a Poet, I an- 
fwver, It the Gentleman, whom he reviled,- tailed in a calculation, 
he ought to have been born with, and encouraged: for there are 
many things that even a mediocrity is commendable in; but 
Poeſte is none of theſe, | | 
—— Mediocribus eſſe Poets 

Non Dii, non homines, non conteſſere.Columne, 
However, for this, he may aſſure himſelf, chat 

Perque Po:tarum nunquam celebrabere faftos, 

But I leave him to the $+ty: its of che rime, - ©u0 illuſtrivs wa- 
pulet, for his never being ſeen fazder in Prince, than by a railing Al- 
manack, and ridiculous Yerſes, the better whereof, might have 
been made by the Laird of Dyſert 

'Tis like this Antagoniſt, will ſer his Plumbeous Cerebroſfoty a 
work to rifle ſome of my Writings, and ſhake his head, when he 
| is putto a demuy, as evera man did a bottle for Sack z but though 
he ſhould , and I have nothing of his, but an old Prognoſtication 
of the Year, 1661, toripeup, yet who knowes, but I may meet 
with ſome of his 5ajan- notes, or ſome of his wonders about Ens Ra- 
tionis, and Genws Logice, that he is now ſweating at, I am in- 
deed at ſome diſadvantage, while he on'y letteth a flisk at me, from 
under deck, Though I have been alittle ſaell in this reply, yer 
'ris no wonder, confidering what a barbarons, and uncivil P;/le I 
met with, which I ſhall keep for areſerve, I defire to live peace- 
ably w.th all men, Neither ſhall Tbe ſoon provocked, ſolong as 
they keep within the bounds of civiliry, It that be obſerved, 1 
ſhall thank chem, tor any miſtake they ſhall ler me ſee in my Writ« 
ings, if done with reaſon, and withourt railing, | 3 
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upon him like a comple of 22fzw25, upon a harmleſs Paſſenger, as 
if they would have worried him in his reputation, in a Pr»gnoſtica- 
= Ars hs Ip wng —_ out of meaſure : all 
the caule being ſome alledged miſtakes, they thought they found in 
ſome of his calculations, and ina Table in = end & the ht 
which he calleth perpetual, and which they ſay, though falfly, 
that itwill nor hold, What had that r:ghreous max delerved ar 
their hands, to be ſo abuſed in Print by them £ But that the deſige 
is palpable, the raifeng þ bt gun to themſelues, upon the ruine of 
the names of others ? yet one of them many years after, was 
neceſſicar, tor fear of bodily harm, co crave him pardon, with humble 
offer to his knee, In the, Progneſtication, he would needs play the 
Poet in his Chronology, which the perſon whom he wronged, might 
have found more faulc with, with better reaſon, than be could do 
- with him, for his Calculations, What a ſtranger he is to the more 
poliſhed part of Learning for all his high pretences, theſe Verſes 
willabundanely teſtify, ſome whereot follow, that thou mayeſ 
know the reſt, Tanquam ex wngue leonem.. | 
Since that the F#l:an. period fiift began, 
Since that of noughr the Lord created man, 
He ſhould have ſaid, 
- Since that of duſt the Lord created man, 
Te addeth, 
Since 7ſrael from Egypt Land did flee, | 
" Since in Canaan, he made Hams ſons todie, 
Since Romulus did build his ſtately Roma, 
Since Nabonaſſar, hence is that ancient «re. 
Since Gregory helped the Calendar forlorn, &c. 
Mark Reader: theſe Verſes are of five feet,at leaſt they ſhould be 
ſo: but how far he is from obſerving the Precept of that great 
Maſter of Poets, 


Primum ne medio, medium ne di ſcrepet imo, 


Will appear from his cloſe, 
Since fair Zucing fulfilled the Golden Number, 
Since gliſtering Phebus augmented Sundays Letter, 
Enuge Poets, © - 


HIS "Sod, * <4. of . , "R Land 


— 


(319) 
It may be he will ſay, every manis not born to be a Poer, I an- 

ſyver, If the Gentleman, whom he reviled,- tailed in a calculation, 
he ought to have been born with, and encouraged: for there are 
many things that even a mediocrity is commendable in; but 
Poeſlie is none of theſe, | 
— Mediocribas eſſe Poetis 

Non Dii, non homines, non conteſſere Columne, 
However, for this, he may aſſure himſelf, that 

Perque Po:tarum nunquam celebrabere faſtos, 

But I leave him to the $+t9: its of che rime, - ©x0 illuſtrivs wa- 
pulet, for his never being ſeen farder in Prine, than by a railing Al- 
manack, and ridiculous Yerſes, the better whereot, might have 
been made by the Laird of Dyſert 

*'Tis like this Antagoniſt, will ſet his Plumbeous Cerebroſfity a 
work to rifle (ome of my Writings, and ſhake his head, when he 
is put to a demur, as evera man did a bottle for Sack , but though 
he ſhould, and I have nothing of his, but an old Prognoſtication 
of the Year, 1661, toripeup, yet who knowes, but I may meet 
with ſome of his 5ajan-notes, or ſome of his wonders about Ens Ra4- 
tionis, and Genus Logice, that he is now ſweating at, Iam in- 
deed at ſome diſadvantage, while he on!y letteth a flisk at me, from 
under deck, Though I have been little ſaell in this reply, yer 
*ris no wonder, confidering what a barbarons, and uncivil P;/e T 
met with, which I ſhall keep for areſerve, I defire to live peace- 
ably w.th all men, Neither ſhall Tbe ſoon provocked, ſo long as 
they keep within the bounds of civiliry, It that be obſerved, I 
ſhall thank chem, tor any miſtake they ſhall ler me ſee in my Write 
ings, if done with reaſon, and without railing, : | 
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